Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-1 56652 

(43)Date of publication of application : 31.05.2002 



(51)Int.CI. 




G02F 1/1368 








G02F 1/1333 








G09F 9/30 








H01L 29/786 




(21 Application number 


2000-351393 


(71 )Applicant 


SEIKO EPSON CORP 


(22)Date of filing : 


17.11.2000 


(72)Inventor : 


TAKAHARA KENICHI 



(54) ELECTRO-OPTICAL DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve pattern accuracy in a 
semiconductor film pattern that constitutes pixel switching TFTs(Thin 
Film Transistors) and light resistance while making the laminate body 
surface on a substrate flat by digging grooves on the substrate for an 
electro-optical device such as a liquid crystal display or the like. 
SOLUTION: The electro-optical device is provided with, on a TFT array 
substrate (10), pixel electrodes (9a), TFTs (30) that are connected to the 
electrodes and wiring such as scanning lines (3a) that are connected to 
the TFTs. A semiconductor film pattern including the channel regions of 
the TFTs is arranged in the grooves that are dug on the substrate and 
dummy patterns (201) are formed from the same film of the TFTs beside 
the semiconductor film pattern in the grooves. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 




Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by th use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Electro-optics equipment characterized by having a pixel electrode, the TFT connected to this pixel 

electrode, and the wiring connected to this TFT, arranging the semiconductor film pattern which includes the channel 

field of the aforementioned TFT in Mizouchi dug in the aforementioned substrate, and forming the dummy pattern in 

aforementioned Mizouchi on a substrate at the side of the aforementioned semiconductor film pattern. 

[Claim 2] The aforementioned dummy pattern is electro-optics equipment according to claim 1 characterized by being 

arranged at both the sides of the aforementioned semiconductor film pattern in aforementioned Mizouchi. 

[Claim 3] The aforementioned dummy pattern is electro-optics equipment according to claim 1 or 2 characterized by 

being arranged on the side attachment wall of the aforementioned slot. 

[Claim 4] The aforementioned dummy pattern is electro-optics equipment given in any 1 term of the claims 1-3 
characterized by being arranged on the bottom of the aforementioned slot. 

[Claim 5] The aforementioned dummy pattern is electro-optics equipment given in any 1 term of the claims 1-4 
characterized by the bird clapper from the same film as the aforementioned semiconductor film pattern. 
[Claim 6] The aforementioned dummy pattern is electro-optics equipment given in any 1 term of the claims 1-5 
characterized by the bird clapper from a silicon film. 

[Claim 7] The aforementioned dummy pattern is electro-optics equipment given in any 1 term of the claims 1-6 
partially characterized by conductivity being low at least as compared with the aforementioned semiconductor film 
pattern. 

[Claim 8] The aforementioned dummy pattern is electro-optics equipment according to claim 7 characterized by the 
aforementioned conductivity being low in the portion which counters the aforementioned scanning line at least 
including the scanning line by which the aforementioned wiring was connected to the gate electrode by which opposite 
arrangement is carried out to the aforementioned channel field. 

[Claim 9] The aforementioned dummy pattern is electro-optics equipment given in any 1 term of the claims 1-7 
characterized by avoiding the plane region which counters the aforementioned scanning line, and being arranged 
including the scanning line connected to the gate electrode by which opposite arrangement of the aforementioned 
wiring is carried out to the aforementioned channel field. 

[Claim 10] The aforementioned dummy pattern is electro-optics equipment given in any 1 term of the claims 1-9 which 
function also as one electrode among the capacity electrodes of the couple which builds a storage capacitance to the 
aforementioned pixel electrode, and are characterized by having further the electrode of another side by which opposite 
arrangement was carried out through the dielectric film at the aforementioned dummy pattern. 
[Claim 1 1] It is electro-optics equipment according to claim 10 which the aforementioned dummy pattern is installed 
from the drain field of the aforementioned semiconductor film pattern, and is characterized by aforementioned one 
electrode being a pixel potential side capacity electrode. 

[Claim 12] The electrode of aforementioned another side is electro-optics equipment according to claim 10 or 1 1 
characterized by the bird clapper from the shading film containing a metal or an alloy. 

[Claim 13] The electrode of aforementioned another side is electro-optics equipment given in any 1 term of the claims 
10-12 characterized by being located on the aforementioned substrate at the upper layer side of aforementioned one 
electrode, and being located in a lower layer side rather than the aforementioned scanning line including the scanning 
line connected to the gate electrode by which opposite arrangement of the aforementioned wiring is carried out to the 
aforementioned channel field. 

[Claim 14] The electrode of aforementioned another side is electro-optics equipment according to claim 13 
characterized by being a fixed potential side capacity electrode. 

[Claim 15] The aforementioned dielectric film is electro-optics equipment given in any 1 term of the claims 10-14 
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characterized by the bird clapper from the same film as the gate insulator layer which intervenes between the gate 
electrode of the aforementioned TFT, and the aforementioned channel field. 

[Claim 16] The manufacture method of the electro-optics equipment which is the manufacture method of electro-optics 
equipment of manufacturing the electro-optics equipment of a publication in any 1 term of claims 1-15, and is 
characterized by having the process which trenches the aforementioned substrate, and the process which uses the same 
resist and forms simultaneously the aforementioned semiconductor film pattern and the aforementioned dummy pattern 
in aforementioned Mizouchi by photolithography processing and etching processing. 

[Claim 17] Electro-optics equipment characterized by having a pixel electrode, the TFT connected to this pixel 
electrode, and the wiring connected to this TFT, arranging the semiconductor film pattern which includes the channel 
field of the aforementioned TFT in Mizouchi dug in the aforementioned substrate, and forming the film of optical- 
absorption nature in aforementioned Mizouchi on a substrate at the side of the aforementioned semiconductor film 
pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention belongs to the technical field of the electro-optics 
equipment of an active-matrix drive method, and belongs to the electro-optics equipment of the form especially 
equipped with the TFT for pixel switching (TFT is called suitably below Thin Film Transistor:) into the laminated 
structure on a substrate, and the technical field of the manufacture method. 
[0002] 

Background of the Invention] With the electro-optics equipment of TFT active-matrix drive form, if an incident light is 
irradiated by the channel field of TFT for pixel switching established in each pixel, an optical leakage current will 
occur in excitation by light, and the property of TFT will change. It becomes important to shade the incident light to 
the channel field of TFT or its boundary region especially, in the case of the electro-optics equipment for the light 
valves of a projector, since the intensity of an incident light is high, then, the shading film which specifies the opening 
field of each pixel conventionally established in the opposite substrate - or it is constituted so that the starting channel 
field and its boundary region may be shaded by the data line which consists of metal membranes, such as aluminum 
(aluminum), while passing through a TFT top on a TFT array substrate Furthermore, the shading film which consists of 
a refractory metal may be prepared also in the position which counters the TFT bottom on a TFT array substrate. Thus, 
if a shading film is prepared also in the TFT bottom, when the rear-face reflected light and two or more electro-optics 
equipments from a TFT array substrate side are combined through prism etc. and it constitutes one optical system, it 
can prevent that return light, such as an incident light which runs through prism etc., carries out incidence to TFT of 
the electro-optics equipment concerned from other electro-optics equipments. 

[0003] On the other hand, in this kind of electro-optics equipment, it becomes an important element for flattening of 
the front face facing electrooptic materials, such as liquid crystal, operating the electrooptic material concerned good. 
For this reason, the technology of attaining flattening in the layered product front face finally formed on a substrate is 
also developed by establishing a slot in a substrate and conventionally, embedding TFT and its wiring into it. 
[0004] Moreover, generally by the manufacture method of this kind of electro-optics equipment, the technology which 
forms TFT for pixel switching, the scanning line, the data line, etc. is adopted by forming on a substrate various kinds 
of electric conduction films and semiconductor films which have a predetermined pattern using photolithography 
processing and etching processing. 
[0005] 

[Problem(s) to be Solved by the Invention] however, although the pattern of a resist is thin and it is said that it becomes 
when the halation resulting from the level difference or slant face of a slot arises and the light for exposure turns to the 
side of a resist in case the mask of a predetermined pattern will be used and the resist of a predetermined pattern will be 
formed during photolithography processing, if both technology of trenching the substrate like **** and attaining 
flattening, and manufacturing technology using photolithography processing etc. are adopted, there is a trouble And the 
degree of such halation changes in three dimensions according to the physical relationship of the level difference of a 
slot, a slant face, and the resist pattern that should be formed. Therefore, generally the semiconductor film pattern and 
electric conduction film pattern which are formed of the etching processing through the resist pattern obtained by doing 
in this way not only become thin, but will have-like 3-dimensional irregularity irregularly, and its nonuniformity of 
how to become thin is also large. For this reason, it cannot be coped with with the simple technology of leaving a resist 
more thickly supposing a resist becoming thin according to halation. 

[0006] Furthermore, according to the technology of trenching the substrate like **** and attaining flattening, 
especially, when the powerful incident light and return light like a projector use are the use by which incidence is 
carried out, possibility of arriving at the channel field of TFT as internal reflection light or a multiple reflection light 
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becomes high because such a light reflects on the level difference and slant face of a slot. That is, when a substrate is 
trenched in this way, even if it covers TFT a top and the bottom using various kinds of shading films mentioned above, 
it will not be enough to prevent the internal reflection light or multiple reflection light resulting from the slot 
concerned, and an optical leakage current will occur. And it takes for attaining highly-minute-izing of electro-optics 
equipment, or detailed-ization of a pixel pitch to meet a general request called high-definition-izing of a display image 
in recent years, takes for raising the optical intensity of an incident light that a still brighter picture should be displayed, 
it becomes more difficult to give sufficient shading, and the trouble that a flicker, a cross talk, display nonuniformity, 
etc. will arise and the grace of a display image will fall by change of the transistor characteristics of TFT after all is. 
[0007] this invention is made in view of the trouble mentioned above, and while having the structure where flattening 
on the front face of a layered product on a substrate was attained by trenching a substrate, the pattern precision in the 
semiconductor film pattern which constitutes TFT for pixel switching makes it a technical problem to offer the electro- 
optics equipment which was highly excellent in lightfastness, and its manufacture method. 
[0008] 

[Means for Solving the Problem] In order that the electro-optics equipment of this invention may solve the above- 
mentioned technical problem, on the substrate, it has a pixel electrode, the TFT connected to this pixel electrode, and 
the wiring connected to this TFT, the semiconductor film pattern which includes the channel field of the 
aforementioned TFT in Mizouchi dug in the aforementioned substrate is arranged, and the dummy pattern is formed in 
aforementioned Mizouchi at the side of the aforementioned semiconductor film pattern. 

[0009] According to the electro-optics equipment of this invention, the drive by the active-matrix drive method can be 
performed by carrying out switching control by the TFT by which the pixel electrode was connected to this. And since 
the semiconductor film pattern which includes the channel field of TFT in Mizouchi dug in the substrate is arranged, 
the level difference resulting from the TFT in the layered product front face built on a substrate in the electro-optics 
equipment concerned or its wiring can be reduced. And the dummy pattern is formed in the side of a semiconductor 
film pattern in Mizouchi. For this reason, in case patterning of the semiconductor film pattern concerned is carried out 
by photolithography processing and etching processing, the mask portion for dummy pattern formation can remove the 
light for exposure reflected on the level difference or slant face of a slot, that is, by reducing the halation effect 
resulting from the level difference or slant face of a slot, the pattern precision of the resist for semiconductor film 
pattern formation increases, and the pattern precision in the semiconductor film pattern obtained by etching which is 
after that also increases Therefore, while attaining detailed-ization of a semiconductor film pattern including a channel 
field, it becomes possible by reducing the variation in this semiconductor film pattern to attain detailed-ization of a 
pixel pitch. And since the dummy pattern is especially formed in the side of a semiconductor film pattern in Mizouchi, 
it can prevent partially at least that the internal reflection light which originates in the level difference or slant face of a 
slot at the time of operation after manufacture, and multiple reflection light tend to arrive at a channel field effectively 
by absorption or reflection by the dummy pattern concerned. 

[0010] In addition, it is the meaning by which a semiconductor film pattern may be directly arranged by Mizouchi in 
this application dug [ "the semiconductor film pattern is arranged at Mizouchi dug in the substrate", and ] in the 
substrate, and a semiconductor film pattern may be arranged at Mizouchi dug in the substrate through other 1 or two or 
more films, such as a layer insulation film. It is the large meaning that a slot is shown in front faces, such as a layer 
insulation film by which the laminating was carried out in short the substrate front face which makes the ground front 
face of a semiconductor film pattern, or on this, and the semiconductor film pattern is arranged at this Mizouchi. 
Furthermore, in Mizouchi in this application who contains [ "the dummy pattern is formed in the side of a 
semiconductor film pattern in Mizouchi", and ] a bottom and a side attachment wall, it is the meaning that some 
dummy patterns [ at least ] are formed in the side of one side of a semiconductor film pattern, or both. 
[001 1] Adopting the structure of trenching a substrate and attaining flattening according to the electro-optics 
equipment of this invention, these results, the situation where the pattern precision of a semiconductor film pattern falls 
according to the halation in a manufacturing process is prevented effectively, and it becomes possible to raise the 
lightfastness after manufacture moreover. Therefore, an electrooptic material can be operated good by flattening, 
detailed-ization of a pixel pitch can be attained by TFT with the semiconductor film pattern excellent in pattern 
precision, even if it is under a severe condition in which a powerful incident light and return light moreover carry out 
incidence, the switching control of the pixel electrode can be carried out good by the TFT by which the optical leakage 
current was reduced, and finally a display of a picture bright and high definition by high contrast is attained by this 
invention. 

[0012] In the mode of 1 of the electro-optics equipment of this invention, the aforementioned dummy pattern is 

arranged at both the sides of the aforementioned semiconductor film pattern in aforementioned Mizouchi. 

[0013] Since it is arranged at both the sides of a semiconductor film pattern, in case patterning of the semiconductor 
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film pattern concerned carries out by photolithography processing and etching processing, a dummy pattern can 
remove the light for exposure which reflects on the level difference or the slant face of a slot by the mask portion for 
dummy pattern formation arranged at both the sides of a semiconductor film pattern, and, according to this mode, can 
reduce the halation effect further in Mizouchi. And since the dummy pattern is especially formed in both the sides of a 
semiconductor film pattern, it can prevent much more effectively that the internal reflection light which originates in 
the level difference or slant face of a slot at the time of operation after manufacture, and multiple reflection light tend 
to arrive at a channel field by the dummy pattern concerned. 

[0014] In other modes of the electro-optics equipment of this invention, the aforementioned dummy pattern is arranged 
on the side attachment wall of the aforementioned slot. 

[0015] According to this mode, since it is arranged on the side attachment wall of a slot, in case patterning of the 
semiconductor film pattern concerned is carried out by photolithography processing and etching processing, a dummy 
pattern can remove the light for exposure reflected on the level difference or slant face of a slot by the mask portion for 
dummy pattern formation arranged on the side attachment wall of a slot, and can reduce the halation effect fUrther. And 
since the dummy pattern is especially formed on the side attachment wall of a slot, it can prevent much more 
effectively that the internal reflection light which originates in the level difference or slant face of a slot at the time of 
operation after manufacture, and multiple reflection light tend to arrive at a channel field by the dummy pattern 
concerned. 

[0016] In other modes of the electro-optics equipment of this invention, the aforementioned dummy pattern is arranged 
on the bottom of the aforementioned slot. 

[0017] According to this mode, since it is arranged on the bottom of a slot, a dummy pattern can remove the light for 
exposure reflected on the level difference or slant face of a slot by the mask portion for dummy pattern formation 
arranged on the side attachment wall of a slot, in case patterning of the semiconductor film pattern concerned is carried 
out by photolithography processing and etching processing. And since the dummy pattern is especially formed on the 
bottom of a slot, it can prevent effectively that the internal reflection light which originates in the level difference or 
slant face of a slot at the time of operation after manufacture, and multiple reflection light tend to arrive at a channel 
field by the dummy pattern concerned. 

[0018] The aforementioned dummy pattern consists of the same film as the aforementioned semiconductor film pattern 
in other modes of the electro-optics equipment of this invention. 

[0019] Since a dummy pattern consists of the same film as the aforementioned semiconductor film pattern according to 
this mode, the process additional although a dummy pattern is formed is unnecessary. Since especially the optical- 
absorption properties (wavelength property etc.) in a channel field become the same as that of it of a dummy pattern 
and they can absorb the frequency component which is easy to be absorbed in a channel field among the internal 
reflection light which originates in the level difference or slant face of a slot at the time of operation after manufacture, 
or multiple reflection light by the dummy pattern concerned, they are very advantageous. 

[0020] The aforementioned dummy pattern consists of a silicon film in other modes of the electro-optics equipment of 
this invention. 

[0021] According to this mode, in the side of a semiconductor film pattern, light can be reduced with the dummy 
pattern which consists of silicon films, such as a polysilicon contest film and an amorphous silicon film. 
[0022] In other modes of the electro-optics equipment of this invention, the aforementioned dummy pattern has 
partially low conductivity at least as compared with the aforementioned semiconductor film pattern. 
[0023] the parasitic capacitance between both since a dummy pattern is low conductivity according to this mode, even 
if it narrows the distance between layers and carries out opposite arrangement in the layered product [ films / wiring or 
other electric conduction films / of a dummy pattern, the scanning line, etc. ] on a substrate - most - or since it does 
not become a problem at all, it is advantageous 

[0024] Including the scanning line by which the aforementioned wiring was connected to the gate electrode by which 
opposite arrangement is carried out to the aforementioned channel field, in the portion which counters the 
aforementioned scanning line at least, the aforementioned conductivity may constitute the aforementioned dummy 
pattern from this mode so that low. 

[0025] thus, the parasitic capacitance between the scanning line and a dummy pattern since a dummy pattern will be 
low conductivity in the portion concerned which counters although opposite arrangement of a dummy pattern and the 
scanning line is carried out through a layer insulation film etc., if constituted - most - or it does not become a problem 
at all 

[0026] Or in other modes of the electro-optics equipment of this invention, including the scanning line connected to the 
gate electrode by which opposite arrangement of the aforementioned wiring is carried out to the aforementioned 
channel field, the aforementioned dummy pattern avoids the plane region which counters the aforementioned scanning 
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line, and is arranged. 

[0027] Since according to this mode a dummy pattern avoids the plane region which counters the scanning line and is 
arranged, even if a dummy pattern is conductivity, the parasitic capacitance between the scanning line and a dummy 
pattern does not pose a problem at all. Furthermore, by constituting the dummy pattern concerned from an electric 
conduction film, since it can use as a part of other electrodes, other elements, wiring, etc., it is convenient. 
[0028] In other modes of the electro-optics equipment of this invention, the aforementioned dummy pattern functions 
also as one electrode among the capacity electrodes of the couple which builds a storage capacitance to the 
aforementioned pixel electrode, and equips the aforementioned dummy pattern with the electrode of another side by 
which opposite arrangement was carried out through the dielectric film further. 

[0029] according to this mode, since the storage capacitance is built, the potential maintenance property in a pixel 
electrode is markedly looked like [ a pixel electrode ], and is raised to it And it is very advantageous, when attaining 
simplification of a laminated structure and a manufacture process, since one electrode and dummy pattern of such a 
storage capacitance are combination. 

[0030] The aforementioned dummy pattern is installed from the drain field of the aforementioned semiconductor film 
pattern, and aforementioned one electrode may consist of modes which have this storage capacitance so that it may be 
a pixel potential side capacity electrode. 

[0031] Thus, if constituted, the structure of operating the dummy pattern installed from the semiconductor film pattern 
also as a pixel potential side capacity electrode will be acquired comparatively simply. 

[0032] The electrode of aforementioned another side may consist of modes which have this storage capacitance so that 
it may consist of a shading film containing a metal or an alloy. 

[0033] Thus, if constituted, the electrode of another side which consists of a shading film containing a metal or an 
alloy, and both with a dummy pattern will enable it to raise a shading performance further. As a shading film 
containing a metal or an alloy, the metal simple substance containing at least one of refractory metals, such as Ti 
(titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead), an alloy, metal silicide, a 
polysilicon side, the thing that carried out the laminating of these are mentioned, for example. 
[0034] Including the scanning line connected to the gate electrode by which opposite arrangement of the 
aforementioned wiring is carried out to the aforementioned channel field, the electrode of aforementioned another side 
may consist of modes which have this storage capacitance so that it may be located on the aforementioned substrate at 
the upper layer side of aforementioned one electrode and may be located in a lower layer side rather than the 
aforementioned scanning line. 

[0035] Thus, if constituted, while consists of a dummy pattern, and since the electrode of another side exists in the 
laminating position between an electrode and the scanning line, the parasitic capacitance between a dummy pattern and 
the scanning line can be reduced according to existence of the electrode of another side. 

[0036] In this case, further, you may constitute the electrode of aforementioned another side so that it may be a fixed 
potential side capacity electrode. 

[0037] thus - if constituted, since while consists of a dummy pattern and a fixed potential side capacity electrode 
exists in the laminating position between an electrode and the scanning line — a dummy pattern — the 
electromagnetism from the scanning line - the composition to shield is obtained and the parasitic capacitance between 
a dummy pattern and the scanning line can be reduced notably 

[0038] The aforementioned dielectric film may consist of modes which have this storage capacitance so that it may 
consist of the same film as the gate insulator layer which intervenes between the gate electrode of the aforementioned 
TFT, and the aforementioned channel field. 

[0039] Thus, it is advantageous, when the same film to simultaneous formation of the gate insulator layer of TFT and 
the dielectric film of a storage capacitance will be attained and a laminated structure and a manufacture process will be 
simplified, if constituted. 

[0040] In order to solve the above-mentioned technical problem, the manufacture method of the electro-optics 
equipment of this invention is the manufacture method of electro-optics equipment of manufacturing the electro-optics 
equipment (the various modes being included) of this invention mentioned above, and is equipped with the process 
which trenches the aforementioned substrate, and the process which use the same resist and form simultaneously the 
aforementioned semiconductor film pattern and the aforementioned dummy pattern in aforementioned Mizouchi by 
photolithography processing and etching processing. 

[0041] According to the manufacture method of the electro-optics equipment of this invention, a substrate is trenched 
first. Then, it is advantageous, when simplifying a manufacture process as compared with forming a semiconductor 
film pattern and a dummy pattern separately, since the same resist is used and a semiconductor film pattern and a 
dummy pattern are simultaneously formed in Mizouchi by photolithography processing and etching processing. And 
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the mask portion for dummy pattern formation can remove the light for exposure reflected especially on the level 
difference or slant face of a slot, and the halation effect can be reduced. Therefore, the pattern precision of the resist for 
semiconductor film pattern formation increases, and the pattern precision in the semiconductor film pattern obtained by 
subsequent etching processing also increases. 

[0042] In order that other electro-optics equipments of this invention may solve the above-mentioned technical 
problem, on the substrate, it has a pixel electrode, the TFT connected to this pixel electrode, and the wiring connected 
to this TFT, the semiconductor film pattern which includes the channel field of the aforementioned TFT in Mizouchi 
dug in the aforementioned substrate is arranged, and the film of optical-absorption nature is formed in aforementioned 
Mizouchi at the side of the aforementioned semiconductor film pattern. 

[0043] According to other electro-optics equipments of this invention, the film of optical-absorption nature is formed 
in the side of a semiconductor film pattern in Mizouchi. For this reason, it can prevent partially at least that the internal 
reflection light which originates in the level difference or slant face of a slot at the time of operation after manufacture, 
and multiple reflection light tend to arrive at a channel field effectively by absorption or reflection by the film of the 
optical-absorption nature concerned. Consequently, adopting the structure of trenching a substrate and attaining 
flattening, it becomes possible to raise the lightfastness after manufacture, and, finally a display of a picture bright and 
high definition by high contrast is attained by this invention. 

[0044] Such an operation and other gains of this invention are made clear from the form of the operation explained 

below. 

[0045] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained based on a drawing. The 
following operation forms apply the electro-optics equipment of this invention to liquid crystal equipment. 
[0046] (Composition in the pixel section of electro-optics equipment) The composition in the pixel section of the 
electro-optics equipment in the operation form of this invention is first explained with reference to drawing 3 from 
drawing 1 . Drawing 1 is equal circuits, such as various elements in two or more pixels formed in the shape of [ which 
constitutes the image display field of electro-optics equipment ] a matrix, and wiring. Drawing 2 is a plan of two or 
more pixel groups with which the TFT array substrate in which the data line, the scanning line, the pixel electrode, etc. 
were formed adjoins each other. Drawing 3 is the A- A' cross section of drawin g 2 . In addition, in order to make each 
class and each part material into the size of the grade which can be recognized on a drawing, scales are made to have 
differed for each class or every each part material in dra wing 3 . 

[0047] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel electrode 9a 
concerned, respectively is formed in two or more pixels formed in the shape of [ which constitutes the image display 
field of the electro-optics equipment in this operation form ] a matrix, and data-line 6a to which a picture signal is 
supplied is electrically connected to the source of TFT30 concerned. The picture signals SI, S2, --, Sn written in data- 
line 6a may be supplied to line sequential, and you may make it supply them to this order for every group to two or 
more data-line 6a which adjoin each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, 
and it consists of predetermined timing so that the scanning signals Gl, G2, ~, Gm may be impressed to scanning-line 
3a in pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 9a writes 
in the picture signals SI, S2, — , Sn supplied from data-line 6a by closing the switch only during a fixed period in 
TFT30 which is a switching element to predetermined timing. The picture signals SI, S2, --, Sn of the predetermined 
level written in the liquid crystal as an example of an electrooptic material through pixel electrode 9a are held during a 
fixed period between the counterelectrodes formed in the opposite substrate mentioned later. When the orientation and 
order of molecular association change with the voltage levels impressed, liquid crystal modulates light and enables a 
gradation display. The permeability to an incident light decreases according to the voltage impressed in the unit of each 
pixel when it was a normally white mode, if it is normally black mode, the permeability to an incident light will be 
increased according to the voltage impressed in the unit of each pixel, and light with the contrast according to the 
picture signal will carry out outgoing radiation from electro-optics equipment as a whole. Here, in order to prevent the 
held picture signal leaking, a storage capacitance 70 is added to the liquid crystal capacity and parallel which are 
formed between pixel electrode 9a and a counterelectrode. 

[0048] In drawing 2 , on the TFT array substrate of electro-optics equipment, two or more transparent pixel electrode 
9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, and data-line 6a and scanning- 
line 3a are prepared respectively along the boundary of pixel electrode 9a in every direction. 
[0049] Moreover, scanning-line 3 a is arranged so that channel field la 1 shown in the slash field of a view Nakamigi 
riser among semiconductor layer la may be countered, and scanning-line 3a functions as a gate electrode (with this 
operation form, especially scanning-line 3a is broadly formed in the portion used as the gate electrode concerned). 
Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 3a was carried out as a gate 
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electrode is formed in the crossing part of scanning-line 3a and data-line 6a at channel field la f , respectively. 
[0050] As shown in drawin g 2 and drawing 3 , with this operation gestalt, the capacity line 300 has the multilayer 
structure to which the laminating of the 1st film 72 which consists of a conductive polysilicon contest film etc., and the 
2nd film 73 which consists of a metal silicide film containing a refractory metal etc. was carried out. Among these, the 
2nd film 73 has a function as a bottom shading film which shades TFT30 from an incident light in a TFT [ besides the 
function as the capacity line 300 or a fixed potential side capacity electrode of a storage capacitance 70 ]30 top. 
Moreover, the 1st film 72 has a function as an optical-absorption layer arranged between the 2nd film 73 as a bottom 
shading film besides the function as the capacity line 300 or a fixed potential side capacity electrode of a storage 
capacitance 70, and TFT30. On the other hand, relay layer 71a by which opposite arrangement is carried out through a 
dielectric film 75 to the capacity line 300 It has a function as an optical-absorption layer arranged between the 2nd film 
73 as a bottom shading film besides the function as a pixel potential side capacity electrode of a storage capacitance 70, 
and TFT30, and has further a function as a middle conductive layer which carries out trunk connection of pixel 
electrode 9a and the high concentration drain field le of TFT30. 

[0051] And especially with this operation gestalt, as shown in drawing 2 and drawing 3 , slot lOcv (the bottom of 
drawing 2 Nakamigi is shown by the slash field of **) is dug in general in the plane region of the shape of a grid 
corresponding to the gap field of pixel electrode 9a, it applies to a pars basilaris ossis occipitalis from the side 
attachment wall of slot lOcv, and the dummy pattern 201 which showed the flat- surface profile to both the sides of 
semiconductor layer la by the thick line in drawing 2 is formed in the TFT array substrate 10. The composition and the 
operation effect of this dummy pattern 201 are behind explained in full detail with reference to drawing 8 from 
d rawing 4 . 

[0052] With this operation gestalt, the storage capacitance 70 is formed by carrying out opposite arrangement of relay 
layer 71a as a pixel potential side capacity electrode connected to high concentration drain field le (and pixel electrode 
9a) of TFT30, and a part of capacity line 300 as a fixed potential side capacity electrode through a dielectric film 75. 
[0053] The capacity line 300 was seen superficially, and is extended in the shape of a stripe along with scanning-line 
3a, and the part which laps with TFT30 has projected it under drawing 2 Nakagami. And it sees superficially to the 
TFT30 up side on the TFT array substrate 10, the grid-like bottom shading film is constituted, and by data- line 6a 
extended, respectively and the capacity line 300 extended in the longitudinal direction in drawing 2 , respectively 
carrying out phase intersection, and forming it in the lengthwise one in drawin g 2 has prescribed the opening field of 
each pixel. 

[0054] On the other hand, bottom shading film 1 la is prepared in the TFT30 bottom on the TFT array substrate 10 in 
the shape of a grid. 

[0055] The 2nd film 73 and bottom shading film 11a which constitute an example of these bottom shading films 
consist of the metal simple substance containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an 
alloy, metal silicide, a polysilicon side, a thing that carried out the laminating of these, respectively. Moreover, the 
capacity line 300 which comes to contain such 2nd film 73 has multilayer structure, and since the 1st film 72 is a 
conductive polysilicon contest film, although it is not necessary to form from a conductive material about the 2nd film 
73 to apply, if not only the 1st film 72 but the 2nd film 73 is formed from an electric conduction film, it can carry out 
[ low **** ]-izing of the capacity line 300 more. 

[0056] Moreover, in drawing 3 , the dielectric film 75 arranged between relay layer 71a as a capacity electrode and the 
capacity line 300 consists of silicon-oxide films, such as a comparatively thin HTO film of about 5-200nm of 
thickness, and a LTO film, or a silicon nitride film. As long as membranous reliability is fully acquired from a 
viewpoint which increases a storage capacitance 70, a dielectric film 75 is so good that it is thin. 
[0057] The 1st film 72 which it not only functions as an optical-absorption layer, but constitutes a part of capacity line 
300 consists of a polysilicon contest film of about 150nm of thickness. Moreover, the 2nd film 73 which it not only 
functions as a shading layer, but constitutes a part of other capacity lines 300 consists of a tungsten silicide film of 
about 150nm of thickness. Thus, degradation of a dielectric film 75 can be prevented by constituting the 1st film 72 
arranged at the side which touches a dielectric film 75 from a polysilicon contest film, and constituting relay layer 71a 
which touches a dielectric film 75 from a polysilicon contest film. Furthermore, since the quality of a dielectric film 75 
will be raised without putting in a photoresist process after formation of a dielectric film 75 if the capacity line 300 is 
formed continuously in case such a capacity line 300 is formed on a dielectric film 75, it becomes possible to form the 
dielectric film 75 concerned thinly, and, finally a storage capacitance 70 can be increased. 
[0058] As shown in drawing 2 and drawing 3 , data-line 6a is connected to relay layer 71b for trunk connection 
through the contact hole 81, and relay layer 71b is further connected to Id of high concentration source fields 
electrically through the contact hole 82 among semiconductor layer la which consists of a polysilicon contest film. In 
addition, simultaneous formation of the relay layer 71b is carried out from the same film as relay layer 71a with many 
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functions mentioned above. 

[0059] Moreover, it is installed by the circumference from the image display field where pixel electrode 9a has been 
arranged, it connects with the constant source of potential electrically, and let the capacity line 300 be fixed potential. 
The constant source of potential of a positive supply or a negative supply supplied to the data-line drive circuit (it 
mentions later) which controls the sampling circuit which supplies the scanning-line drive circuit (it mentions later) 
and picture signal for supplying the scanning signal for driving TFT30 to scanning-line 3a as a starting constant source 
of potential to data-line 6a is sufficient, and the constant potential supplied to the counterelectrode 21 of the opposite 
substrate 20 is also available. Furthermore, in order to avoid that the potential change does a bad influence to TFT30 
also about bottom shading film 1 la, it is good to install in the circumference from an image display field, and to 
connect with the constant source of potential like the capacity line 300. 

[0060] Pixel electrode 9a is electrically connected to high concentration drain field le among semiconductor layer la 
through contact holes 83 and 85 by relaying relay layer 71a. namely, - this operation form - relay layer 71a - the 
function as a pixel potential side capacity electrode of a storage capacitance 70, and the function as an optical- 
absorption layer - in addition, the function which carries out trunk connection of the pixel electrode 9a to TFT30 is 
achieved Thus, between both can be comparatively connected good by two or more in-series contact holes of a minor 
diameter, avoiding the technical difficulty which connects between both by one contact hole, even if the distance 
between layers is long to about 2000nm, if the relay layers 71a and 71b are used as a relay layer, it becomes possible 
[ raising a pixel numerical aperture ], etching at the time of contact hole puncturing runs, and it is useful also to 
prevention. 

[0061] Electro-optics equipment is equipped with the transparent TFT array substrate 10 and the transparent opposite 
substrate 20 by which opposite arrangement is carried out at this in drawing 2 and drawing 3 . The TFT array substrate 
10 consists of for example, a quartz substrate, a glass substrate, and a silicon substrate, and the opposite substrate 20 
consists of a glass substrate or a quartz substrate. 

[0062] In slot lOcv of the shape of a grid dug in the TFT array substrate 10, wiring, an element, etc. of scanning-line 
3a, data-line 6a, and TFT30 grade are embedded. Thereby, the level difference between the field where wiring, an 
element, etc. exist in the layered product front face on the TFT array substrate 10 (namely, front face of the insulator 
layer 43 between the 3rd layer used as the ground of pixel electrode 9a), and the field not existing is eased, and a poor 
picture, such as poor orientation of the liquid crystal which finally originated in the level difference, can be reduced. 
[0063] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 
with which predetermined orientation processing of rubbing processing etc. was performed is formed in the bottom. 
Pixel electrode 9a consists of transparent conductivity films, such as for example, an ITO (Indium Tin Oxide) film. 
Moreover, the orientation film 16 consists of organic films, such as for example, a polyimide film. 
[0064] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 is formed, and the 
orientation film 22 with which predetermined orientation processing of rubbing processing etc. was performed is 
formed in the bottom. A counterelectrode 21 consists of transparent conductivity films, such as for example, an ITO 
film. Moreover, the orientation film 22 consists of organic films, such as a polyimide film. 
[0065] You may make it prepare the shading film of the shape of the shape of a grid, and a stripe in the opposite 
substrate 20. It can prevent more certainly that the incident light from the opposite substrate 20 side invades into 
channel field la 1 , low concentration source field lb, and low concentration drain field lc with the shading film on the 
opposite substrate 20 concerned with the capacity line 300 and data-line 6a which constitute a bottom shading film 
from taking such composition like the above-mentioned, furthermore, the field where an incident light is irradiated on 
the shading film on such an opposite substrate 20 at least - high — the work which prevents the temperature rise of 
electro-optics equipment is carried out by forming by the film [****] In addition, in this way, the shading film on the 
opposite substrate 20 is formed so that it may be located inside the shading layer which sees superficially preferably 
and consists of a capacity line 300 and data-line 6a. Thereby, the effect of such shading and temperature rise 
prevention is acquired with the shading film on the opposite substrate 20, without lowering the numerical aperture of 
each pixel. 

[0066] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been arranged so that 
pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the liquid crystal which is an example 
of an electrooptic material is enclosed with the space surrounded by the below-mentioned sealant, and the liquid crystal 
layer 50 is formed. The liquid crystal layer 50 takes a predetermined orientation state with the orientation films 16 and 
22 in the state where the electric field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of 
liquid crystal which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photoresist or thermosetting resin in order that a sealant may stick the TFT array substrate 10 and the opposite substrate 
20 around those, and gap material, such as glass fiber for making distance between both substrates into a 
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predetermined value or a glass bead, is mixed. 

[0067] Furthermore, the ground insulator layer 12 is formed in the bottom of TFT30 for pixel switching. The ground 
insulator layer 12 has the function to prevent degradation of the property of TFT30 for pixel switching with the dry 
area at the time of surface lapping of the TFT array substrate 10, the dirt which remains after washing, by being formed 
all over the TFT array substrate 10 besides the function which carries out layer insulation of bottom shading film 11a 
to TFT30. 

[0068] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field la' of 
semiconductor layer la in which a channel is formed of the electric field from scanning-line 3 a and concerned 
scanning-line 3a, It has Id of high concentration source fields of low concentration source field lb and low 
concentration drain field lc of the insulator layer 2 containing the gate insulator layer which insulates scanning-line 3 a 
and semiconductor layer la, and semiconductor layer la, and semiconductor layer la, and high concentration drain 
field le. 

[0069] On scanning-line 3a, while [ the 1st layer ] the contact hole 83 which leads to the contact hole 82 and high 
concentration drain field le which lead to Id of high concentration source fields was punctured respectively, the 
insulator layer 41 is formed. 

[0070] On the insulator layer 41, the relay layers 71a and 71b and the capacity line 300 are formed between the 1st 
layer, and on these, while [ the 2nd layer ] the contact hole 81 and contact hole 85 which lead to the relay layers 71a 
and 71b, respectively were punctured respectively, the insulator layer 42 is formed. 

[0071] In addition, with this operation gestalt, you may attain activation of the ion poured into the polysilicon contest 
film which constitutes semiconductor layer la and scanning-line 3a by performing 1000-degree C baking to an 
insulator layer 41 between the 1st layer. On the other hand, you may make it aim at relief of the stress produced near 
the interface of the capacity line 300 by not performing such baking to an insulator layer 42 between the 2nd layer. 
[0072] On the insulator layer 42, data-line 6a is formed between the 2nd layer, and on these, while [ the 3rd layer ] the 
contact hole 85 which leads to relay layer 71a was formed, the insulator layer 43 is formed. Pixel electrode 9a is 
prepared in the upper surface of an insulator layer 43 between the 3rd layer constituted in this way. 
[0073] (The composition and the operation effect of a dummy pattern) Next, in the operation gestalt of the electro- 
optics equipment mentioned above with reference to drawing 8 from drawing 4 , the composition and the operation 
effect of the dummy pattern 201 which are established in slot lOcv of the TFT array substrate 10 are explained in full 
detail. Drawin g 4 is a plan which extracts the dummy pattern 201 among drawin g 2 here with semiconductor layer la 
and scanning-line 3a (a drawing middle point line shows), and is shown, and drawin g 5 is the C-CC-C [ in / the 
example of comparison / it is a cross section and / in drawing 6 ]' cross section of drawing 4 . It is process drawing 
shown on the cross section corresponding to [ in the dummy pattern 201 / drawing 7 ] a C-C cross section for a 
patterning process, and drawin g 8 is process drawing showing the patterning process in the example of comparison on 
the cross section corresponding to a C-C cross section. 

[0074] As shown in drawing 4 and drawin g 5 , in slot lOcv dug in the TFT array substrate 10, semiconductor layer la 
which contains channel field la' of TFT30 through the ground insulator layer 12 is arranged, and the dummy pattern 
201 of optical-absorption nature is formed in both the sides of semiconductor layer la except a scanning-line 3 a field. 
It is formed in the base from the edge of slot lOcv of the ground insulator layer 12, covering the dummy pattern 201 . 
Therefore, as shown in drawing 5 , even if light LI (namely, a part of internal reflection light resulting from an incident 
light, return light, or it and multiple reflection light) arrives at the level difference or slant face of a slot at the time of 
operation of the electro-optics equipment concerned, light LI is partially removed at least by the absorption or 
reflection by the dummy pattern 201. For this reason, the light L2 which reaches semiconductor layer la by making the 
level difference or slant face of a slot into an optical path is decreased by existence of the dummy pattern 201 
compared with light LI . 

[0075] Here, the example of comparison shown in drawing 6 removes the dummy pattern 201 from the composition of 
this operation gestalt shown in drawing 5 . As shown in drawin g 6 , even if light LI arrives at the level difference or 
slant face of a slot at the time of operation of electro-optics equipment, in the case of the example of comparison, there 
is no absorption or reflection by the dummy pattern 201 . For this reason, the light L2 which reaches semiconductor 
layer la by making the level difference or slant face of a slot into an optical path is hardly decreased compared with 
light LI. That is, in this example of comparison, it will originate in existence of slot lOcv, and an optical leakage 
current will occur in TFT which comes to contain semiconductor layer la at the time of operation. 
[0076] It becomes possible to raise lightfastness, adopting the structure of digging slot lOcv in the TFT array substrate 
10, and attaining flattening according to this operation gestalt so that drawing 5 and drawin g 6 may show. Therefore, 
liquid crystal can be operated good by flattening, and even if it is under a severe condition in which a powerful incident 
light and return light moreover carry out incidence, the switching control of the pixel electrode 9a can be carried out 
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good by TFT30 by which the optical leakage current was reduced. 

[0077] With this operation gestalt, as shown in drawing 2 and drawing 3 , various shading films are performing 
shading to TFT30 from the upper and lower sides here. That is, to the incident light which carries out incidence, the 
capacity line 300 and data-line 6a function as a bottom shading film from the bottom (namely, incidence side of an 
incident light) in electro-optics equipment. On the other hand, to the return light which carries out incidence, bottom 
shading film 1 la functions as a bottom shading film literally from the bottom (namely, outgoing radiation side of an 
incident light) in the electro-optics equipment concerned. Therefore, the light LI shown in drawing 5 is considered not 
to exist in practice. However, the incident light contains the slanting light which carries out incidence from across to a 
substrate 10. For example, the incident angle contains the component which shifts to perpendicular ten - 15 shells 
grade about 10%. It returns similarly and light also contains slanting light. For this reason, it is reflected on the upper 
surface of a substrate 10, the upper surface of bottom shading film 11a, etc., or slanting light is reflected on the inferior 
surface of tongue of a bottom shading film etc., these are further reflected by other interfaces in the electro-optics 
equipment concerned, and internal reflection light and multiple reflection light are generated. Therefore, it can be said 
that it is large since the light LI shown in drawing 5 may exist even if it equips the upper and lower sides of TFT30 
with various shading films. [ of the effect of the dummy pattern 201 which shades by the side of semiconductor layer 
la like this operation gestalt ] 

[0078] In addition, with this operation gestalt, as shown in drawin g 4 , the dummy pattern 201 avoids the plane region 
which counters scanning-line 3a, and is arranged. For this reason, even if the dummy pattern 201 is conductivity and it 
is low conductivity, the parasitic capacitance between scanning-line 3a and the dummy pattern 201 does not pose a 
problem at all on most or practice. 

[0079] Furthermore, with this operation gestalt, in case patterning of semiconductor layer la and the dummy pattern 
201 is carried out by the photolithography processing and etching processing to the semiconductor layer 1 as shown in 
drawing 7 since the dummy pattern 201 is formed in both the sides of semiconductor layer la as shown in dra wing 4 
and drawing 5 , the mask portion for dummy pattern formation can remove the light for exposure reflected on the level 
difference or slant face of a slot. 

[0080] That is, as shown in drawing 7 , in case semiconductor layer la of this operation gestalt and the dummy pattern 
201 are formed, as first shown in the upper case of drawing 7 , the semiconductor layer 1 is formed the whole surface 
on the ground insulator layer 12, and a photoresist 600 is further formed on it. And a photoresist 600 is exposed by the 
light Le for exposure through the mask (reticle) 601 with the shading pattern 602 corresponding to semiconductor layer 
la and the dummy pattern 201 . Next, as shown in the lower berth of drawing 7 , a part for the non-hard spot of a 
photoresist 600 is removed, and photoresist 600a which has a pattern corresponding to semiconductor layer la and the 
dummy pattern 201 is formed. Then, after calcinating this photoresist 600a, semiconductor layer la and the dummy 
pattern 201 as shown in d rawin g 4 and drawing 5 are formed by ********** j n g ^ e semiconductor layer 1 through 
this. 

[0081] Therefore, the light Le for exposure is removed in the level difference of a slot, or the upper part of a slant face 
in the exposure stage shown in the upper case of drawin g 7 by shading pattern 602 portion for dummy pattern 
formation. For this reason, the light Le for exposure is hardly reflected on the level difference or slant face of a slot. 
Therefore, as shown in the lower berth of drawing 7 , the halation effect by the light for exposure reflecting does not 
show up on the level difference or slant face of a slot, but photoresist 600a after patterning can be said for patterning 
precision to be very high. Consequently, the pattern precision of semiconductor layer la ********** e d and obtained 
in photoresist 600a also becomes very high. 

[0082] Here, the example of comparison shown in drawing 8 removes the dummy pattern 201 from the composition of 
this operation gestalt shown in dr awing 7 . The light Lei for exposure turned to the level difference or slant face of a 
slot among the light Le for exposure in the exposure stage shown in the upper case of drawing 8 Mask 60 V with 
shading pattern 602' for semiconductor layer la formation is penetrated. (There being no shading pattern portion for 
dummy pattern formation) It is reflected on the starting level difference or slant face of a slot, and results [ from the 
side ] also in the portion for semiconductor layer la formation among photoresists 600 as the reflected light Le2. That 
is, in the case of the example of comparison, the halation effect by the light Lei for exposure reflecting shows up 
notably on the level difference or slant face of a slot. Therefore, for photoresist 600a' after patterning, patterning 
precision is a low as shown in the lower berth of drawing 8 . Consequently, the pattern precision of the semiconductor 
layer ********** e d and obtained in this photoresist 600a 1 will also become low. 

[0083] While attaining detailed-ization of semiconductor layer la containing channel field la' according to this 
operation gestalt so that drawin g 7 and drawin g 8 may show, it becomes possible by reducing the variation in the 
configuration of semiconductor layer la to attain detailed-ization of a pixel pitch. 

[0084] As explained with reference to drawing 8 from drawing 4 above, according to this operation gestalt Adopting 
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the structure of digging slot lOcv in the TFT array substrate 10, and attaining flattening by forming the dummy pattern 
201 The situation where the pattern precision of semiconductor film pattern la falls according to the halation in a 
manufacturing process is prevented effectively (refer to drawin g 7 and drawing 8 ), and it becomes possible to raise the 
lightfastness of the electro-optics equipment concerned after manufacture moreover (refer to draw ing 5 and drawing 
6). 

[0085] The process additional since the dummy pattern 201 consists of the same film as semiconductor layer la, such 
as for example, a polysilicon contest film and an amorphous silicon film, although the dummy pattern 201 is formed 
especially with this operation gestalt is unnecessary. In addition, since the optical-absorption property in channel field 
la 1 becomes the same as that of it of the dummy pattern 201, it is very advantageous from a viewpoint whichreduces 
the optical leakage current which produces it in channel field la 1 since the light of the frequency component which is 
easy to be absorbed by channel field la 1 at the time of operation after manufacture is absorbable with the dummy 
pattern 201. 

[0086] With this operation gestalt explained above, even if it constitutes the dummy pattern 201 so that it may be 
arranged only at **** of semiconductor layer la although it is arranged at both the sides of semiconductor layer la, a 
certain amount of similar effect is acquired. For example, what is necessary is to form the dummy pattern 201 only in 
****, without adding unreasonableness to a layout, when it is difficult to arrange the dummy pattern 201 by both side 
of semiconductor layer la in view of arrangement of the wiring in the circumference of semiconductor layer la, an 
element, etc. Moreover, with this operation gestalt, on the upper part of a slot, the dummy pattern 201 is arranged so 
that it may straddle on the side attachment wall of a slot, and a pars basilaris ossis occipitalis. However, the dummy 
pattern 201 may be arranged so that it may straddle only on the side attachment wall of a slot, and a pars basilaris ossis 
occipitalis, and it is accepted on the side attachment wall of a slot, or chisel arrangement may be carried out on a pars 
basilaris ossis occipitalis. A similar effect is acquired as long as the dummy pattern 201 is arranged by side of 
semiconductor layer la in Mizouchi in any case. 

[0087] By carrying out the laminating of many conductive layers with the operation gestalt explained above, as shown 
in drawing 3 Although it is easing by digging slot lOcv to the TFT array substrate 10, that a level difference arises to 
the field in alignment with data-line 6a and scanning-line 3a in the ground side (namely, front face of the insulator 
layer 43 between the 3rd layer) of pixel electrode 9a In addition, the ground insulator layer 12, the insulator layer 41 
between the 1st layer, the insulator layer 42 between the 2nd layer, and the insulator layer 43 between the 3rd layer are 
trenched. By embedding wiring and the TFT30 grade of data-line 6a etc., may perform flattening processing and By 
grinding an insulator layer 43 and the level difference of the upper surface of the insulator layer 42 between the 2nd 
layer by CMP (Chemical Mechanical Polishing) processing etc., between the 3rd layer Or by forming level using 
organic [ SOG ] (Spin On Glass), you may perform the flattening processing concerned. 

[0088] furthermore, the gate electrode which may have offset structure which does not drive an impurity into low 
concentration source field lb and low concentration drain field lc, and consists of a part of scanning-line 3a although 
TFT30 for pixel switching has LDD structure with the operation gestalt explained above as preferably shown in 
draw ing 3 — a mask — carrying out — high concentration - an impurity — devoting oneself — self ~ you may be self 
aryne type TFT which forms the high-concentration source and a drain field conformably Moreover, although 
considered as the single-gate structure which has accepted and arranged the gate electrode of TFT30 for pixel 
switching among [ one ] Id [ of high concentration source fields ], and high concentration drain field le with this 
operation gestalt, you may arrange two or more gate electrodes among these. Thus, if TFT is constituted above the dual 
gate or the triple gate, the leakage current of a joint with a channel, the source, and a drain field can be prevented, and 
the current at the time of OFF can be reduced. 

[0089] (Various forms of a dummy pattern) Next, it replaces with the dummy pattern 201 shown in drawin g 5 with 
reference to drawing 13 from drawin g 9 , and various forms employable as a dummy pattern are explained. Drawing 9 
to drawing 13 is a plan which extracts a dummy pattern here like drawing 4 with semiconductor layer la and scanning- 
line 3a (a drawing middle point line shows), and is shown in it, respectively. 

[0090] With the form shown in drawing 9 , as for the dummy pattern 202, width of face is widely formed 
corresponding to the width of face of semiconductor layer la being narrow. About other composition, it is the same as 
that of the case of the operation form shown in drawing 4 from draw ing 1 . Thus, if constituted, only a part with the 
large formation field of the dummy pattern 202 will have the shading function raised. 

[0091] With the form shown in drawing 10 , the dummy pattern 203 is crossed and extended in scanning-line 3a. 
About other composition, it is the same as that of the case of the operation form shown in drawing.4 from drawing 1 . 
Thus, if constituted, only a part with the large formation field of the dummy pattern 202 will have the shading function 
raised. 

[0092] However, with the form shown in drawin g 10 , the dummy pattern 203 is preferably made into low conductivity 
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in the portion which counters scanning-line 3a at least, thus, the parasitic capacitance between the dummy pattern 203 
and scanning-line 3 a if constituted - most — or it does not become a problem at all 

[0093] With the gestalt shown in drawin g 1 1 , as for the dummy pattern 204, width of face is widely formed 
corresponding to the width of face of semiconductor layer la being narrow. About other composition, it is the same as 
that of the case of the gestalt shown in drawing 10 . Thus, if constituted, the formation field of the dummy pattern 204 
will have the shading function raised by latus. 

[0094] The dummy pattern 205 is equipped with dummy pattern 205a installed from the drain field of semiconductor 
layer la, and dummy pattern 205b divided from semiconductor layer la with the form shown in drawing 12 . And 
dummy pattern 205a fimctions also as a pixel potential side capacity electrode preferably among the capacity 
electrodes of the couple which builds a storage capacitance to a pixel electrode (liquid crystal capacity), thus — if 
constituted — dummy pattern 205a — using — a storage capacitance — independent — or (namely, the storage 
capacitance 70 shown in drawing 2 and drawing 3 - replacing with) it can build additionally (namely, the storage 
capacitance 70 shown in dr awin g 2 and drawing 3 ~ adding) And since such a fixed potential side capacity electrode 
and dummy pattern 205a are combination, simplification of a laminated structure and a manufacture process can be 
attained. About other composition, it is the same as that of the case of the operation form shown in drawing 4 from 
drawing 1 . 

[0095] In addition, about the dummy pattern 205 shown in drawin g 12 , the after-mentioned and explanation of an and 
(the 1st operation form of a manufacture process) (the 2nd operation form of a manufacture process) detailed by the 
way are added. 

[0096] With the form shown in drawin g 13 , the dummy pattern 206 is installed from the drain field of semiconductor 
layer la. And the dummy pattern 206 functions also as a fixed potential side capacity electrode preferably among the 
capacity electrodes of the couple which builds a storage capacitance to a pixel electrode (liquid crystal capacity), thus - 
- if constituted - the dummy pattern 206 — using ~ a storage capacitance - independent - or (namely, the storage 
capacitance 70 shown in drawing 2 and drawing 3 — replacing with) it can build additionally (namely, the storage 
capacitance 70 shown in drawing 2 and drawing 3 — adding) And since the capacity electrode and the dummy pattern 
206 of such a storage capacitance are combination, simplification of a laminated structure and a manufacture process 
can be attained. In addition, the dummy pattern 206 is crossed and extended in scanning-line 3 a, and it can enlarge the 
plane region which makes a storage capacitance at the same time the shading function is raised. About other 
composition, it is the same as that of the case of the operation form shown in drawin g 4 from drawin g 1 . 
[0097] In addition, about the dummy pattern 206 shown in drawing 13 , explanation of the below-mentioned (3rd 
operation form of a manufacture process) detailed by the way is added. 

[0098] (The 1st operation form of a manufacture process) Next, the 1st operation form of the manufacture process of 
the electro-optics equipment by this invention is explained with reference to draw ing 16 from drawin g 14 . It is process 
drawing showing order for the situation near semiconductor layer la of electro-optics equipment [ in / each process of 
the 1st operation form of a manufacture process / in drawing 14 ] here later on with a plan, drawing 15 It is process 
drawing showing order for the situation near semiconductor layer la of the electro-optics equipment in each process of 
the 1st operation form of a manufacture process later on with the D-D f cross section of drawing 14 . drawing 16 It is 
process drawing showing order for the situation near semiconductor layer la of the electro-optics equipment in each 
process of the 1st operation form of a manufacture process later on with the E-E 1 cross section of drawing 14 . 
[0099] The dummy pattern formed with the 1st operation gestalt of this manufacture process is the same as that of what 
was shown in drawing 12 . That is, the dummy pattern 205 comes to contain dummy pattern 205a which functions also 
as a pixel potential side capacity electrode installed from the drain field of semiconductor layer la, and dummy pattern 
205b divided from semiconductor layer la here. 

[0100] As first shown in the process (1) of drawing 16 from drawing 14 , the TFT array substrates 10, such as a quartz 
substrate, hard glass, and a silicon substrate, are prepared, and slot lOcv whose flat-surface configuration it is about 
870nm in depth, and is a grid-like is dug by the photolithography, dry cleaning, and wet etching. Here, preferably, 
annealing processing is carried out at inert gas atmosphere, such as N2 (nitrogen), and the elevated temperature of 
about 900-1300 degrees C, and it pretreats so that distortion produced in the TFT array substrate 10 in the elevated- 
temperature process carried out behind may decrease. 

[0101] Then, about 100-500nm thickness and the shading film which is about 200nm thickness preferably are formed 
for metal alloy films, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pd, by sputtering all over 
the TFT array substrate 10 processed in this way. And by the photolithography and etching, a flat-surface configuration 
forms grid-like bottom shading film 1 la. 

[0102] Next, at the process (2) of drawing 16 , the ground insulator layer 12 which consists of silicate glass films, such 
as NSG, PSG, BSG, and BPSG, a silicon nitride film, a silicon-oxide film, etc. using TEOS (tetrapod ethyl 
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orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl OKISHI force rate) gas, etc. 
by the ordinary pressure or reduced pressure CVD is formed on bottom shading film 11a from drawing 14 . The 
thickness of this ground insulator layer 12 may be about about 500-2000nm. 

[0103] Then, about 450-550 degrees C of amorphous silicon films are preferably formed comparatively on the ground 
insulator layer 12 with the reduced pressure CVD (for example, CVD with a pressure of about 20-40Pa) using the 
mono-silane gas of flow rate about 400 to 600 cc/min, disilane gas, etc. of about 500 degrees C in low-temperature 
environment, then, ****** which performs annealing processing of 4 - 6 hours preferably at about 600-700 degrees C 
in nitrogen-gas-atmosphere mind for about 1 to 10 hours ~ the polysilicon contest film 1 - the particle size of about 
50-200nm ~ solid phase growth is carried out until it becomes the particle size of about lOOnm preferably As a method 
of carrying out solid phase growth, the annealing processing using RTA (Rapid Thermal Anneal) is sufficient, and the 
laser annealing using the excimer laser etc. is sufficient. Under the present circumstances, according to whether TFT30 
for pixel switching is used as an n channel type, or it is made a p-channel type, you may dope slightly the dopant of V 
group element or an III group element with an ion implantation etc. And the dummy pattern 205 (namely, dummy 
patterns 205a and 205b) which has semiconductor layer la which has a predetermined pattern, and a predetermined 
pattern by the photolithography and etching is formed. 

[0104] Especially with this operation gestalt, since the halation effect is reduced in case patterning of semiconductor 
layer la and the dummy pattern 205 is performed like the above-mentioned (refer to drawin g 7 ), the pattern precision 
of these semiconductor layer la and the dummy pattern 205 is raised. 

[0105] then, semiconductor layer la which constitutes TFT30 - the temperature of about 900-1300 degrees C - 
desirable - the temperature of about 1000 degrees C - oxidizing thermally — a lower layer gate insulator layer ~ 
forming — continuing — reduced pressure CVD etc. - or the insulator layer 2 which consists of a multilayer high- 
temperature-oxidation-by this silicon film (HTO film) which forms the upper gate insulator layer, or a silicon nitride 
film (a gate insulator layer is included) is formed by carrying out by continuing both consequently, semiconductor 
layer la and the dummy pattern 205 - respectively - the thickness of about 30-150nm — desirable - the thickness of 
about 35-50nm — becoming - the thickness of an insulator layer 2 the thickness of about 20-1 50nm ~ it becomes the 
thickness of about 30-100nm preferably 

[0106] Then, where semiconductor layer la is covered by the photoresist 610, only the specified quantity set up 
beforehand dopes the dopants DP, such as boron, to the dummy pattern 601 with an ion implantation etc., and arbitrary 
conductivity is given to it to the dummy pattern 605. However, with this operation form, in order not to use the dummy 
pattern 605 as a capacity electrode etc., you may not give conductivity. On the contrary, as shown in drawing 10 and 
drawing 1 1 , when forming a dummy pattern also in the plane region which laps with scanning-line 3a, about the 
portion which laps with scanning-line 3a at least, it is desirable by preparing a mask and not carrying out the ion 
implantation of the dopant DP to make it low conductivity (that is, the parasitic capacitance between scanning-line 3a 
and a dummy pattern can be reduced). 

[0107] Furthermore, in order to control the threshold voltage Vth of TFT30 separately for pixel switching simultaneous 
with the ion implantation of such a dopant DP or, only the specified quantity set up beforehand dopes dopants, such as 
boron, with an ion implantation etc. to an N channel field or a P channel field among semiconductor layer la. 
[0108] Next, at the process (3) of drawing 16 , a polysilicon contest film is deposited by reduced pressure CVD etc. 
from drawing 14 , thermal diffusion of Lynn (P) is carried out further, and this polysilicon contest film is electric- 
conduction-ized. Or you may use the doped silicon film which introduced P ion simultaneously with membrane 
formation of this polysilicon contest film. The thickness of this polysilicon contest film is about about 350nm 
preferably in about 100-500nm thickness. And scanning-line 3a of the predetermined pattern containing the gate 
electrode of TFT30 is formed by the photolithography and etching. 

[0109] For example, when setting TFT30 to n channel type TFT with LDD structure, in order to form low 
concentration source field lb and low concentration drain field lc in semiconductor layer la first, the dopant of V 
group elements, such as P, is doped by low concentration, using scanning-line 3 a (gate electrode) as a mask (with for 
example, dose which is one to 3xl013-/cm2 about P ion). Thereby, semiconductor layer la under scanning-line 3a 
becomes channel field la\ Furthermore, in order to form Id of high concentration source fields and high concentration 
drain field le which constitute TFT30 for pixel switching, the resist layer which has a flat-surface pattern with wide 
width of face rather than scanning-line 3a is formed on scanning-line 3a. then, the dopant of V group elements, such as 
P, is doped by high concentration (for example, P ion — the dose of one to 3xl015-/cm2) In addition, it is good also as 
TFT of offset structure, without, for example, performing a low-concentration dope, and it is good also as self aryne 
type TFT by the ion-implantation technology using P ion, B ion, etc., using scanning-line 3a as a mask. Scanning-line 
3 a is further formed into low resistance by the dope of this impurity. 

[0110] Next, from drawing 14 , at the process (4) of dr a wing 16 , on scanning-line 3 a, while [ the 1st layer ] consisting 
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of silicate glass films, such as NSG, PSG, BSG 5 and BPSG, a silicon nitride film, a silicon-oxide film, etc. using TEOS 
gas, TEB gas, TMOP gas, etc. by the ordinary pressure or reduced pressure CVD, an insulator layer 41 is formed. The 
thickness of an insulator layer 12 may be about about 500-2000nm between this 1st layer. Preferably, annealing 
processing is carried out at the elevated temperature of a 800-degree C grade, and the membraneous quality of the layer 
insulation film 41 is raised here. 

[01 1 1] Then, simultaneous puncturing of the non-illustrated contact holes 82 and 83 (refer to drawing 2 and drawing 
3 ) is carried out by dry etching to the layer insulation film 41, such as reactive ion etching and reactant ion beam 
etching. 

[01 12] Then, a polysilicon contest film is deposited by reduced pressure CVD etc., thermal diffusion of Lynn (P) is 
carried out further, and this polysilicon contest film is electric-conduction-ized. Or you may use the doped silicon film 
which introduced P ion simultaneously with membrane formation of this polysilicon contest film. The thickness of this 
polysilicon contest film is about about 150nm preferably in about 100-500nm thickness. And non-illustrated pixel 
electrode relay layer 71a and data-line relay layer 71b (refer to drawin g 2 and drawin g 3 ) are formed by the 
photolithography and etching. 

[01 13] Then, the dielectric film 75 which consists of a high-temperature-oxidation silicon film (HTO film) or a silicon 
nitride film by reduced pressure CVD, the plasma CVD method, etc. is deposited on an insulator layer 41 at the 
comparatively thin thickness of about 50nm of thickness between pixel electrode relay layer 71a which serves as a 
pixel potential side capacity electrode, and the 1st layer. However, like the case of an insulator layer 2, a dielectric film 
75 may constitute a monolayer or a multilayer either, and can be formed with various kinds of well-known technology 
used for generally forming the gate insulator layer of TFT. And it is advantageous if a dielectric film 75 is formed [ so 
that a dielectric film 75 is made thin ] after all so that it may become the very thin insulator layer of 50nm or less of 
thickness on condition that defects, such as a film tear, do not arise since a storage capacitance 70 becomes large. 
[01 14] Then, a polysilicon contest film is deposited by reduced pressure CVD etc. on a dielectric film 75, thermal 
diffusion of Lynn (P) is carried out further, this polysilicon contest film is electric-conduction-ized, and the 1st non- 
illustrated film 72 (refer to drawing 2 and drawing 3 ) is formed. Or you may use the doped silicon film which 
introduced P ion simultaneously with membrane formation of this polysilicon contest film. The thickness of this 
polysilicon contest film is about about 150nm preferably in about 100-500nm thickness. Besides, the 2nd film 73 of 
about 100-500nm thickness is further formed for metal alloy films, such as metal metallurgy group silicide, such as Ti, 
Cr, W, Ta, Mo, and Pd, by sputtering. And the capacity line 300 which consists of the 1st film 72 and the 2nd film 73 
with a predetermined pattern by the photolithography and etching is completed. 

[01 15] Then, for example, using an ordinary pressure or reduced pressure CVD, TEOS gas, etc., while [ the 2nd layer ] 
consisting of silicate glass films, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, a silicon-oxide film, etc., 
an insulator layer 42 is formed. The thickness of an insulator layer 42 is about 500-1500nm between the 1st layer. 
[01 16] Then, the non-illustrated contact hole 81 (refer to drawing 2 and drawing 3 ) is punctured between the 2nd layer 
by dry etching to an insulator layer 42, such as reactive ion etching and reactant ion beam etching. 
[01 17] Then, it deposits on about 300nm preferably in about 100-500nm thickness by sputtering etc. the whole surface 
on an insulator layer 42 between the 2nd layer by making low resistance metal metallurgy group silicide, such as 
aluminum of shading nature, etc. into a metal membrane. And data-line 6a which has a predetermined pattern is formed 
by the photolithography and etching. 

[01 18] Next, from drawing 14 , at the process (5) of drawing 16 , while [ the 3rd layer ] consisting of silicate glass 
films, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, a silicon-oxide film, etc., an insulator layer 43 is 
formed using an ordinary pressure or reduced pressure CVD, TEOS gas, etc., so that a data-line 6a top may be covered. 
The thickness of an insulator layer 43 is about 500-1500nm between the 3rd layer. 

[0119] Then, the non-illustrated contact hole 85 (refer to drawing 2 and drawing 3 ) is punctured between the 3rd layer 

by dry etching to an insulator layer 43, such as reactive ion etching and reactant ion beam etching. 

[0120] Then, transparent conductivity films, such as an ITO film, are deposited by spatter processing etc. on an 

insulator layer 43 between the 3rd layer at the thickness of about 50-200nm. And pixel electrode 9a is formed by the 

photolithography and etching. In addition, when using the liquid crystal equipment concerned for reflected type liquid 

crystal equipment, you may form pixel electrode 9a from an opaque material with high reflection factors, such as 

aluminum. 

[0121] Then, after applying the application liquid of the orientation film of a polyimide system on pixel electrode 9a, 
the orientation film 16 (refer to dr awin g 3 ) is formed by performing rubbing processing in the predetermined direction 
so that it may have a predetermined pre tilt angle etc. 

[0122] On the other hand, about the opposite substrate 20 shown in drawing 3 , a glass substrate etc. is prepared first, 
and after the shading film as a frame carries out the spatter for example, of the metal chromium, it is formed through a 
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photolithography and etching. In addition, these shading films do not need to be conductivity and may form others, 
carbon, and Ti, such as Cr, nickel, and aluminum, from material, such as resin black distributed to the photoresist. 
[ metallic material ] 

[0123] Then, a counterelectrode 21 is formed by spatter processing etc. all over the opposite substrate 20 by depositing 
transparent conductivity films, such as ITO, on the thickness of about 50-200nm. Furthermore, after applying the 
application liquid of the orientation film of a polyimide system all over a counterelectrode 21, the orientation film 22 
(refer to drawing 3 ) is formed by performing rubbing processing in the predetermined direction so that it may have a 
predetermined pre tilt angle etc. 

[0124] Finally, the liquid crystal with which the TFT array substrate 10 and the opposite substrate 20 in which each 
class was formed as mentioned above are stuck by the sealant (refer to drawin g 22 and drawin g 23 ) so that the 
orientation films 16 and 22 may meet, and they come to mix two or more kinds of pneumatic liquid crystals to the 
space between both substrates by vacuum suction etc. is attracted, and the liquid crystal layer 50 of predetermined 
thickness is formed. 

[0125] As explained above, according to the 1st operation form of the manufacture process by this invention, the 
electro-optics equipment by this invention mentioned above can be manufactured. And since semiconductor layer la 
and the dummy pattern 205 are simultaneously formed by photolithography processing and etching processing from 
the same film in slot lOcv after digging slot lOcv in the TFT array substrate 10 (refer to the process of drawing 16 (2) 
from drawing 14 ), a manufacture process can be simplified as compared with forming a semiconductor film pattern 
and a dummy pattern separately. And as especially explained with reference to drawin g 7 and drawin g 8 , in case 
patterning of these semiconductor layer la and the dummy pattern 205 is carried out simultaneously, the mask portion 
for dummy pattern 205 formation can remove the light for exposure reflected on the level difference or slant face of 
slot lOcv, and the halation effect can be reduced. Therefore, the pattern precision in semiconductor layer la is raised. 
[0126] (The 2nd operation form of a manufacture process) Next, the 2nd operation form of the manufacture process of 
the electro-optics equipment by this invention is explained with reference to drawing 17 and drawing 18 (and drawing 
16 ). It is process drawing showing order for the situation near semiconductor layer la of electro-optics equipment 
[ in / each process of the 2nd operation form of a manufacture process / here / in drawin g 17 ] later on with a plan, and 
drawing 18 is process drawing showing order for the situation near semiconductor layer la of the electro-optics 
equipment in each process of the 2nd operation form of a manufacture process later on with the D-D ! cross section of 
drawing 17 . And drawin g 16 is also process drawing showing order for the situation near semiconductor layer la of 
the electro-optics equipment in each process of not only the 1st operation form of the manufacture process mentioned 
above but a **** 2 operation form later on with the E-F cross section of drawing 17 (that is, process drawing in an E- 
E f cross section is the same as that of the case of the 1st operation form of the manufacture process explained with 
reference to drawing 16 from drawin g 14 ). Moreover, in drawin g 17 and drawi ng 1 8 , the same reference mark as the 
same component as the case of the 1st operation form shown in drawing 16 from drawing 14 is attached, and those 
explanation is omitted suitably. 

[0127] The dummy pattern formed with the 2nd operation form of this manufacture process is the same as that of what 
was shown in drawing 12 . That is, the dummy pattern 205 comes to contain dummy pattern 205a which functions also 
as a pixel potential side capacity electrode installed from the drain field of semiconductor layer la, and dummy pattern 
205b divided from semiconductor layer la here. 

[0128] At a process (1) to drawing 17 and the process (2) of draw ing 18 (and drawing 16 ), a process (2) and the same 
process are first performed from the process (1) of the 1st operation form of the manufacture process shown in drawin g 
16 from draw ing 14 . However, with this operation form, dummy pattern 205a is operated as a pixel potential side 
capacity electrode. For this reason, it is made to perform sufficient dope so that it may have conductivity suitable as a 
pixel potential side capacity electrode to dummy pattern 205a at a process (2). The starting dope may be performed 
simultaneously with the dope to semiconductor layer la, and may be performed separately. 

[0129] Next, at the process (3 1 ) of drawing 17 and drawing 18 (and drawing 16 ), in case scanning-line 3a is formed, 
the fixed potential side capacity electrode 215 is formed in the plane region which counters dummy pattern 205a as a 
pixel potential side capacity electrode from the same polysilicon contest film as scanning-line 3 a. therefore, storage- 
capacitance 70from dummy pattern 205a [ by which opposite arrangement was carried out through the insulator layer 
2 ], and fixed potential side capacity electrode 215' - independent - or (namely, the storage capacitance 70 shown in 
drawing 2 and drawing 3 — replacing with) it can build additionally (namely, the storage capacitance 70 shown in 
drawing 2 and drawing 3 — adding) About others, the process (3) of the 1st operation form of the manufacture process 
shown in drawing 16 from drawing 14 and the same process are performed. 

[0130] Next, at a process (4) to drawing 17 and the process (5) of drawing 18 (and drawing 16), a process (5) and the 
same process are performed from the process (4) of the 1st operation form of the manufacture process shown in 
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drawing 16 from drawing 14. However, with this operation form, it is made to perform contact formation for dropping 
the fixed potential side capacity electrode 215 on constant potential with other contact formation that it is simultaneous 
or separately. 

[0131] As explained above, according to the 2nd operation form of the manufacture process by this invention, 
especially the dummy pattern 205 is functioning also as a pixel potential side capacity electrode, and the electro-optics 
(refer to process of drawing 18 (5)) equipment which contains storage-capacitance 70' independently additionally can 
be manufactured, the [ and ] - since semiconductor layer la and the dummy pattern 205 are simultaneously formed by 
photolithography processing and etching processing from the same film in slot lOcv like the case of 1 operation form 
after digging slot lOcv in the TFT array substrate 10, a manufacture process can be simplified as compared with 
forming a semiconductor film pattern and a dummy pattern separately And by reducing the halation effect, the pattern 
precision in semiconductor layer la is raised. 

[0132] In addition, since it can form, if one quality insulator layer 2 is simultaneously formed for the dielectric film of 
storage-capacitance 70 f , and the gate insulator layer of TFT from the same film slack insulator layer 2, since the 
increase in the increase in the capacity value in storage-capacitance 70 f and reliability, the performance of TFT30, and 
reliability can be aimed at simultaneously according to the 2nd operation gestalt of this manufacture process, it is 
advantageous. 

[0133] (The 3rd operation form of a manufacture process) Next, the 3rd operation form of the manufacture process of 
the electro-optics equipment by this invention is explained with reference to drawing 21 from drawing 19. It is process 
drawing showing order for the situation near semiconductor layer la of electro-optics equipment [ in / each process of 
the 3rd operation form of a manufacture process / in drawing 19 ] here later on with a plan, drawing 20 It is process 
drawing showing order for the situation near semiconductor layer la of the electro-optics equipment in each process of 
the 3rd operation form of a manufacture process later on with the D-D' cross section of drawing 19. drawing 21 It is 
process drawing showing order for the situation near semiconductor layer la of the electro-optics equipment in each 
process of the 3rd operation form of a manufacture process later on with the E-E' cross section of drawing 19. 
Moreover, in drawing 21, the same reference mark as the same component as the case of the 1st operation form shown 
in drawing 16 from drawing 14 is attached from drawing 19, and those explanation is omitted suitably. 
[0134] The dummy pattern formed with the 3rd operation form of this manufacture process is the same as that of what 
was shown in drawing 13. That is, the dummy pattern 206 is installed from the drain field of semiconductor layer la, 
and functions also as a pixel potential side capacity electrode here. 

[0135] At the process (1) of drawing 21, the process (1) of the 1st operation form of the manufacture process shown in 
drawing 16 from drawing 14 and the same process are first performed from drawing 19. 

[0136] Next, in case semiconductor layer la is formed at the process (2a) of drawing 21 from drawing 19, the dummy 
pattern 206 which has the flat-surface configuration shown in drawing 13 is simultaneously formed from the same film 
as semiconductor layer la. About others, the process (2) of the 1st operation form of the manufacture process shown in 
drawing 16 from drawing 14 and the same process are performed. 

[0137] Next, from drawing 19, at the process (2b) of drawing 21, after loading about 100-500nm thickness with metal 
alloy films, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pd, by sputtering on an insulator 
layer 2, the fixed potential side capacity electrode 216 is formed in the field which counters the dummy pattern 206 as 
a pixel potential side capacity electrode by the photolithography and etching, therefore, storage-capacitance 70from 
dummy pattern [ by which opposite arrangement was carried out through the insulator layer 2 ] 206, and fixed potential 
side capacity electrode 216" — independent ~ or (namely, the storage capacitance 70 shown in drawing 2 and drawing 
3 - replacing with) it can build additionally (namely, the storage capacitance 70 shown in drawing 2 and drawing 3 - 
adding) Just before or after formation of such a fixed potential side capacity electrode 216, etching removal of the 
portion which counters the channel field of semiconductor layer la among insulator layers 2 is carried out, and an 
insulator layer 220 is formed on it. This insulator layer is preferably taken as the thickness of about 30-100nm in about 
20-1 50nm thickness that what is necessary is just to form for example, by reduced pressure CVD etc. In addition, if 
etching removal of the portion which counters the channel field of semiconductor layer la among insulator layers 2 in 
this way is carried out, although the gate insulator layer of TFT30 can be made thin, as long as there is no problem in 
thickness, a gate insulator layer may be formed from two-layer [ of an insulator layer 2 and an insulator layer 220 ], or 
a gate insulator layer may be formed not from the insulator layer 220 but from the insulator layer 2. 
[0138] Next, at a process (3) to the process (5) of drawing 19 to drawing 21, a process (5) and the same process are 
performed from the process (3) of the 1st operation form of the manufacture process shown in drawing 16 from 
drawing 14. However, with this operation form, it is made to perform contact formation for dropping the fixed 
potential side capacity electrode 216 on constant potential with other contact formation that it is simultaneous or 
separately. 
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[0139] As explained above, according to the 3rd operation form of the manufacture process by this invention, 
especially the dummy pattern 206 is functioning also as a pixel potential side capacity electrode, and the electro-optics 
(refer to drawing 20 and process of drawing 21 (5)) equipment which contains storage-capacitance 70" independently 
additionally can be manufactured, the [ and ] - since semiconductor layer la and the dummy pattern 206 are 
simultaneously formed by photolithography processing and etching processing from the same film in slot lOcv like the 
case of 1 operation form after digging slot lOcv in the TFT array substrate 10, a manufacture process can be simplified 
as compared with forming a semiconductor film pattern and a dummy pattern separately And by reducing the halation 
effect, the pattern precision in semiconductor layer la is raised. 

[0140] According to the 3rd operation form of this manufacture process, especially the fixed potential side capacity 
electrode 216 is located on the TFT array substrate 10 at the upper layer side of an electrode rather than the pixel 
potential side capacity electrode slack dummy pattern 206, and is located in a lower layer side rather than scanning-line 
3a (refer to process (5) from the process (3) of drawing 21). Therefore, between the dummy pattern 206 and scanning- 
line 3a, since the fixed potential side capacity electrode 216 of fixed potential exists, the parasitic capacitance between 
both can be reduced. That is, in piles, since the parasitic capacitance between both does not pose a problem even if it 
forms the conductive dummy pattern 206, increase becomes possible about the plane region which makes storage- 
capacitance 70" at **** shown in drawing 13, and the plane region in which scanning-line 3a was formed, without 
causing the evil by the parasitic capacitance concerned. 

[0141] Furthermore, since the fixed potential side capacity electrode 216 is formed from the shading film containing a 
metal or an alloy according to the 3rd operation form of this manufacture process, it collaborates with the dummy 
pattern 206 and a shading performance is raised further. However, it is also possible to form the fixed potential side 
capacity electrode 216 from a conductive poly silicon contest film etc. 

[0142] In addition, although the fixed potential side capacity electrode 216 was formed in the lower layer side of 
scanning-line 3a with the 3rd operation form of this manufacture process, it is also possible to prepare a fixed potential 
side capacity electrode in the upper layer side of scanning-line 3 a. For example, if etching removal of the insulator 
layer 2 on the pixel potential side capacity electrode slack dummy pattern 206 or the 220 portions is carried out before 
forming the fixed potential side capacity electrode 216 at the process in that case (2b), while performing the process (3) 
of drawing 21 before a process (2b) from drawing 19, a storage capacitance can be built by the dummy pattern 206 by 
which opposite arrangement was carried out by making the insulator layer of the left-behind direction into a dielectric 
film, and the fixed potential side capacity However, although it is possible to arrange a fixed potential side capacity 
electrode or a capacity line in piles to scanning-line 3 a through a layer insulation film in this case, the field itself which 
makes and puts a storage capacitance turns into a field except scanning-line 3a (that is, it becomes narrow a little). 
[0143] With each operation gestalt explained above, although the flat-surface configuration of slot lOcv is a grid-like, 
you may have the shape of a stripe in alignment with data-line 6a, and may have the shape of a stripe in alignment with 
scanning-line 3a. The effect which raises the shading performance about the effect which raises the patterning 
precision of semiconductor layer la by forming a dummy pattern, and semiconductor layer la in any case is acquired. 
[0144] (The whole electro-optics equipment composition) The whole electro-optics equipment composition in each 
operation gestalt constituted as mentioned above is explained with reference to drawing 22 and drawing 23. In 
addition, drawing 22 is the plan which looked at the TFT array substrate 10 from the opposite substrate 20 side with 
each component formed on it, and drawing 23 is the H-H' cross section of drawing 22. 

[0145] In drawing 22, on the TFT array substrate 10, the sealant 52 is formed along the edge and the shading film 53 as 
a frame which specifies the circumference of image display field 10a is formed in parallel to the inside. The data-line 
drive circuit 101 and the external circuit end-connection child 102 who drive data-line 6a by supplying a picture signal 
to data-line 6a to predetermined timing are prepared in the field of the outside of a sealant 52 along with one side of the 
TFT array substrate 10, and the scanning-line drive circuit 104 which drives scanning-line 3 a is formed along with two 
sides which adjoin this one side by supplying a scanning signal to scanning-line 3a to predetermined timing. If the 
scanning signal delay supplied to scanning-line 3 a does not become a problem, the scanning- line drive circuit 104 
cannot be overemphasized by the thing only with sufficient one side. Moreover, you may arrange the data-line drive 
circuit 101 on both sides along the side of image display field 10a. Furthermore, two or more wiring 105 for 
connecting between the scanning-line drive circuits 104 established in the both sides of image display field 10a is 
formed in one side in which the TFT array substrate 10 remains. Moreover, in at least one place of the corner section of 
the opposite substrate 20, the flow material 106 for taking a flow electrically between the TFT array substrate 10 and 
the opposite substrate 20 is formed. And as shown in drawing 23, the opposite substrate 20 with the almost same 
profile as the sealant 52 shown in drawing 22 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0146] In addition, on the TFT array substrate 10, you may form the inspection circuit for inspecting the quality of the 
sampling circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the precharge 
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circuit which precedes the precharge signal of a predetermined voltage level with a picture signal, and supplies it to 
two or more data-line 6a respectively, and the electro-optics equipment concerned at the manufacture middle or the 
time of shipment, a defect, etc. in addition to these data-line drive circuits 101 and scanning-line drive circuit 104 
grade etc. 

[0147] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) substrate 
instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on the TFT array substrate 10 
electrically and mechanically through the anisotropy electric conduction film prepared in the periphery of the TFT 
array substrate 10 with the operation form explained with reference to drawing 23 from drawing 1 above. Moreover, 
according to the exception of modes of operation, such as TN (Twisted Nematic) mode, VA (Vertically Aligned) 
mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, and the normally white mode / normally black mode, a 
polarization film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction at 
the side in which the outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries 
out incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[0148] Since the electro-optics equipment in the operation form explained above is applied to a projector, the electro- 
optics equipment of three sheets will be respectively used as a light valve for RGB, and incidence of the light of each 
color respectively decomposed through the dichroic mirror for RGB color separation will be respectively carried out to 
each light valve as an incident light. Therefore, with each operation form, the light filter is not prepared in the opposite 
substrate 20. However, you may form the light filter of RGB in the predetermined field which counters pixel electrode 
9a on the opposite substrate 20 with the protective coat. If it does in this way, the electro-optics equipment in each 
operation form is applicable about the color electro-optics equipment of direct viewing types other than a projector, or 
a reflected type. Moreover, you may form a micro lens so that it may correspond 1 pixel on [ one ] the opposite 
substrate 20. Or it is also possible to form a light-filter layer in the bottom of pixel electrode 9a which counters RGB 
on the TFT array substrate 10 by the color resist etc. If it does in this way, bright electro-optics equipment is realizable 
by improving the condensing efficiency of an incident light. Furthermore, you may form the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to which the refractive index of 
many layers is different on the opposite substrate 20 again. According to this opposite substrate with a die clo IKKU 
filter, brighter color electro-optics equipment is realizable. 

[0149] this invention is not restricted to the operation form mentioned above, and can be suitably changed in the range 
which is not contrary to the summary or thought of invention which can be read in a claim and the whole specification, 
and the electro-optics equipment accompanied by such change and its manufacture method are also included in the 
technical range of this invention. 
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1 b RXf&Wtm K ^>T VffiJgc 1 c , ^*UftJf 1 a (OSS 

[0 0 6 9] ^S«3 a±i:(t MSV-^i«l d 
1 e^IC^^y^^ h*— ;l/8 3j&S#*BS?L$ftfc:SB 

iJUM&RBU UWBriiSftTi^a. 

[ 0 0 7 0 ] H 1 i^Mi4 1 ±\Z&tpmm 7 1 a ft 
O s 7 1bjttf«C#«|fc3 0 0 3ftS»*SilT*JD, ^ft«b 
10 ©±tf±, (flU7 1 a»tf 7 1 b^iCSay^ 

^/c»2«ratt«K4 2&m&£tix^z> 0 

[0 0 7 1] ^IfeffiMTOtt^ JltiJim&HK4 1 
fc»LTf±, l 000t«M«:fT5itlcJ:^** 

*si a ^M^ms a y s^y =>Biic:aA 

£9, §M3 0 0(D#i#ifi|:4i:6^ h u^oifp 
fcH* J: 5fcLT*J:i\i 
20 [0 0 7 2] ^2SFfl«ftig^4 2±iZftr-^me a # 
*«*ilT*3D, CtL^(0±{cfl x tlliria^iD 

$ttfc^3SKJft^^4 3^±®(c^tt^ttTV>5 0 
[0 0 7 3] (^^-^^-^«fiK&^fflS»*) ft 

^Jfefl^ffitCl^l^T, TFT7Kffll0«10c.v 
rtt-Sft^tt^^^-^^-^2 0 1 *>*/£fttftfUB& 
*ldol^Tf£j/fH-£ 0 CC(e:[g]4i3\ g] 2 tf) 5 — 
30 ^^20 1^ «#ilaMMl3a (B* 

[00 74] m 4 &tf|g 5 idTjH" J; 5 TFTTUM- 
£«1 Oicfflibftfcffil 0 c vrtMl^ TiftSfe^BI 1 2 
40 ^UTFTSO^t^^la' %-$tr^fc 

m i a t>mmtstiT& t> , 3 a &m&m< 

Ml a^H»^5t»iR«fe^^^-^^->2 0 li&sjgjfc 
^tLTV^5 0 ^-/^-y 2 0mT«»lWl2^ 

©«WV^WJHI^*L1 A*T3tXttH 5 3656 

^MltTt, ^^-/^-y 2 0 1|Cj;SRJl5iSv^ 

50 zcDtcfr, mn&mjti^ttMm&ft&b irX^mftm 1 



J 
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[0075] m6\^\^tc)tmmn. 

Ll^jfLTt), a?*— >2 0 l (ctaesiDi^: 

t LT, 1 a L 2 W\ 3fe L 1 £Jfc 

^T%^«**tt*v\ ip*> N r©jtft«-er±, ilO 

X& 5TFT-C3teJJ-* ««E^|g^ LTU3o 

[0076] 0 5at^H6^?>^6<t5^ ^mmm 

m^Xtltt. TFT7KIS10|I|10cvMo 
^^cTFT 3 OICJ: !9lU^m^9 a ^M^t^^-r ^ 

[0077] zzx^mmmmxn. 02^31^ 
xmm*rz>o mx. sRft«*^«^*5ft-6Tfli (bp 

A*bfetf>ffi|*«|) *^AIt-rSMD3tJc:»LX^ 

Tftffi5tMi i a &x^m r> Tw&xmt i^xmrn-r 

J: 5J-t%x.e>tLSo Ld^L^30S&. AM3fete. g&l 
0lc»LT»**l^*>?>A*t-r6*J«)*S:^-CV>-5o- 
«*.tfA*M*j&s»ta*& l 0S-1 sffffi^-fixa/fi 

fl5£jS$*x£o «o-C, d5(^Lfc^Ll^, TFT 
X% #Hite0tt*)*n < . ^Il a 0)*-caE36*:tfft 
[0 0 7 8] JD*.T**m»«-CW:, B4 l£«Lfc J: 5 

^3 a — 0 1 £<0Pflfc:;*3f*5*£s£ 

[0 0 7 9] XK:**lli*t8T?r4, El4^t/lll5|C^-r 
£5l-^#Jf 1 a(Z)iJj8l^>-/^-y2 0 lj&SJg 
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-tzm^ m<n&m&^rtmmx*R&i£tiz>Kftm<Dy£ 

[0 0 8 0] ip*>. a 7 t^-T J: 5 
#Jf 1 a»^*-/^-y2 0 1 -Slew*. 
jfe"f.H 7 © ±SJj:^ J: 5 Id, TJfettfUR 1 2 _tco£® 
i SrJgfiRL, JE^^roo±tr^^ h u-v 1 * h 6 

->2 0 1 6itofe^* — >-6 0 2£r«ro-^;** 

(U-^/P) 6 0 1^LX, 7th!/^h600 

TF-tX 51^ 7*h^h6 0 0 <o*Wk<B5>Sr»* 
LX. *aj#Jfl aW>;-/^^2 0 l^JSi" 
5a?* — >-€r^T-r57^ h isi?* h 6 0 0 a temfo-T 
6 G ^rcD^L Coo^* h h 6 0 0 a Uh 

tK H4at5ia5^L^:,t5*^#«:Sl a Rtf*^ 

[oo8i]tox, i7 <o±m^7jki-mytmmx\ m 
x,m<DjtLen. 'm<ommm^mm<D±jj\z&\,^x. 

ai-^-r <t 5 iw N ^--v^^:?*- h h 6 o 
rmmnmtbxm^kn?tz>o - 7th^ 

30 h6 0 0 aSraiy^^^LTWfeixe^WfrJBl a <ZV* 
[0 0 8 2] rCT% BlSt^LfcJtfem, (EI7(C^ 

»HaMoi^-y6 

ftV^ttWBB-CRWSil, R*f3feL e 2 k LX7t h 
40 X h 6 0 0 (^) 5 1 a *<D 

«*d*&a6. BP*.. ittt«<o»*^wt % 'tK^ftHttt^ 

^a^aJftsftW^llJiaHS. ^oX, 131 8 OTSICItjH- 
J: 5 /^^y^8©7t h u-^^ h 6 0 0 a ' 

^-^St)fi</i:oXU9o 

[0083] H7at/H8d^^6J: ^mmm 

50 ««fcftH«t*l^»#il a©»«(0/<7y^4ft 
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IB ft 60 

[oo8 4] $i±m4frt>m8&&m^xmwL,tc£ 5 

-*-*C£KJ: fp. TFT7K|ftl0C»10cvS 

timT*fz>&m&%}m$)WEjti, <B7&w8 8# 

SrJS*6Ct^prfiBi:ft-5 (IS 5 RtfH 6 #fig) 0 10 

[o o 8 si ^mmmmx^m^ ^2 0 

1 a ^H-gd^iSiO'e, 

>2 0 1 *«fi8^S^{wii*D«)ft3:S«:^S-efe-5o *P 
^*/M!I:$l a ' Jr*5Jt6*KJR*tttt. ^ 

[00 8 6] £*J:KW Lfc^JS^ffiT^ -a?* 

JS 1 a ^Hir^itSBEIS^S^^SBBJ-lfi^ 
*H a WW(^^-/^^y 2 0 1 £gE@-r,<5 C £ 

'^Hit-e*>6»&ft^ictt. mc:*®**!*.* 

[0 0 8 7] £JLLRW LfclMS*||-Ctt, 0 3 fc* Lfc 

6<D£r. TFT7KSftl0ic«10c v^rffl^C^ 

lifllfeil4 1, i2lffl%»l4 2, $3lf« 
i4 3i^MioT v T-ft6a^gEi^TFT3 

J&^£rCMP (Chemical Mechanical Polishing) 
rnxmrn-t-ZZtlZX*), i£l^*ffiSOG(Spin On G 
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[0088] m^±mm \*i±xm»wvt* % mm** 
i-LDD«3ssr«rods, &m&y-xmmi b&xmm 

■fey h«KfiSr«roTJ:t^U 3 a tf>— ffia^ft* 

t^777>fyS^TFTX^ott)J:v\ *fc*H«fi 
*«rewu l$^5/fy^TFT3o^y-Mg 
£iSSgy-*ig«i d »r/i«aiffi k u>r 1 e m 

e>o|lll:2flH±©y- M«tElLTt)J:v\ -co 
[0 0 8 9] ^ (Cv g|9 

[0 0 9 0] B 9 fc*-r»HR-C»WU ^^W^-y2 0 

5 l-«/#i-*U;f, — >2 0 2p^^;giigc^jr^ 

[0 0 9 1]110KtWm ^^^-y 2 

fifcfcov vena i ^e>B4 ^ Ltcmmmm(Dm^t m 

[00 9 2] flU HlOI^Lfc*lT?flfi4U< 

tt. ^^-y2 0 3|l, ^ft< tt*aa»3aic 

^;-^-y2 0 3^s«3a^Hw 

*t«»4»»r4»^Xf±^< BBBtftfeftw 
[0 0 9 3] Bl 1 fc*i-#»-ett, ^^-^^"^2 

i 0iz7jkLfcMm<D^kmmxhz> o c^j:5tv«^ 

[0 0 9 4] Hl2(^t^itit ^^w^~> 2 
05« N a c7) Kl/^yii^^g^^f c ^ 

^/^-y2 0 5 a^ ^#ila^M$Wc 

^^/^-y2 0 5 b^ixTi^ ^lt; 
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Slftfiltf llii: -/^-y 2 0 5a 

[0 0 9 5] #k 01 2 IC^: Ltcy — > 2 0 5 

W£:*P;t£ 0 

[ o o 9 6 ] ei i 3 ^-rmrnxn^ >-2 

0 6 11, M(*Il a^KKyg»P)M$tlT^ 
6 0 ^LT, — >2 0 6te£?£ L< 12, pHR 

mmm<D?-bmfem&m&mmmt vxt>mm-fz> 0 r. 
satt^wt (gp^>, 0 2 &t/0 3 \^ L/cis§ 

ft7 0{rft^LX) XfiiiiPWK (BP*>. 0 2&t/0 3l;i 
^LfcSS^ft7 0 t^P^T) «fgT-#3 0 L^t, C 
OJ: 5 /.fSatf tit i: ^ ^ -/^ - y 2 06 k 

-eofiko^tdo^Tfim i ^0 4 ufcu^ffi 

[0 0 9 7] Ull 3^Uh^-/^-;X2 0 6 

[oo9 8] mm?ti±x<DmimmMm * 
s&wi- x z>m%Lyt^mwv>mm7'*±x<om i nmrnm 
icoivrmi 47^01 6S:#flauTKM-t--6o --i- 

6I^SB^*f*il a #i£cO«^£¥®0-OJ|g 
SriioT^i"XSB|-e*)D, 01 5fi. Stm^uizXiD 

1 a#jfi0>SHF-Sr0 1 4000-0* $r®0T*|lK£igoT 

^tiggitfc^ 01 6 mm^^±^(Dmimm 

oaftftBu^E-E' mmmxim^m^xTjk-rjm 
mx%>z> 0 

[oo9 9] *»jfi^o*^<o*i-3t«»tB-e»rii-r«- 

^-✓^-^tt:, Hl2I^Lfct©tH--ej,5 0 
fiP*>- ^S— — V2 0 511, ^Ila 
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Tfc«MB-*-5*^ — >2 0 5 a ^fla 

fabftmZtlti?^'- s*fi — >2 0 5 b iSrg\A/-?fc 

[0 10 0] jfefBl 4j&*&Bl 6MS (1) l^^-f 

FTT^ssiosrffltu 7t hyy^77^tt; 

7 0 n mggTfe t) lo?®^tt^fe^-e & 1 0 
cv£t®£ 0 ff*L<W:N2 (SIR) ^O^F® 

10 te#*#!S^_ao#j9 0 0-130 OtOllT'Tr:- 
^IL, «J-Hlfi*tL'5BS«a^ , D-fe^^*5tt5TFT 

[0 10 1] jRV>T, -OJ: 9{-^3@$tlfcTFTT U 
>f 1 0 tf>£® |C N Ti, Cr,W, Ta.Mo Rtf 

S>*y V^KJ;!), 1 0 0-5 0 0nmS«OlS % S 
t L< fi» 2 0 0 n ra(DKoi«^KtS 0 L 

20 dStfr^«oTftl«7fcKl 1 aSrJBfiK-r^o 

[0 10 2] Ben 0-1 4^81 6 CO IS (2) "CIS, 
T«7fc^l 1 a Jild. flAtf, SEXIiffiCVDS 
^iw J; t)TEOS h ^ • • t/VV ■ > y ^r- 

h) 7?^. T E B (f h7 • at^Vl" • tK— h h) # 

TMOP (rh7^^-t^'7^U- 
h) 7y*^£ffl^T. NSG. PSG, BSG, BPS 

tttttWKl 2*>BWW:. 5 0 0-2 0 0 0 nm 

30 SS<b-T6 0 

[0 10 3] ttlvC. T««»IRl 2_tiC s ft 4 5 0- 
5 5 0^ ft* L < itm 5 0 0 0 Cc0j:t^^ig;^lt4 I 
T\ Sftft4 0 0 — 6 0 0 c c/m i 11^/^7^ 

> ? v-^v7y^^^^v^/ci^/Ec vd jbe^j 

ft 2 0 — 4 0 P a COC VD) l-J:!9 % T-e/l-^7'^i/y 

^^m%Mf&-tz> 0 ^6o@l **#B**tf, fteoo 

-7 0 O^ICTft 1-1 OBfra, »*L<«, 4-6K5f 
lS:ft5 0-2 0 0 nmO8i, »^L<«ftl OOn 
fe^Ltft R.TA (Rapid Thermal Anneal) ^ftofc 

ffl^TFT30«r, n^-r^/^^i-^^p^^^/U^! 

^-/^-y2 0 5 (IP^>, ^;-/^-y2 0 5a 
50 M2 0 5 b) *m&*Z> 0 
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[0104] ^mmmuxnm^ wG&<z>tn<¥mftm 

1 a b?^— — >2 0 5 h<r>s<$— —i/sf&fj 5gg 
lc, /M/— > 3 y»**««Siitv^fcft (0 7# 
HS) , cn^»»Sla^^>;-/^->2 0 5ir(0 

[0105] jj^T, T F T 3 0 £«/&-f-£^##Jf 1 
a^9 0 0-l 3 0 0tOlS, »*b<«jfil 0 0 

U i(tt«ECVDfe^iai «L<«W#*»tt 
Id J: 5, ^ioiSMfti/ynyi (HTOl) ^Mik 

mf&-fz> 0 z<d&^ ^mtem i aRt3y^-s**-> 

2 0 5 fit**, 15)3 0-1 50 nm^^, L< fct 
' »3 5-5 0 nm(Z)*St4»), il^2 0f$^ jfy 

2 0-1 5 0nm^)f$, #£L<f±#&3 0— 1 OOn 

[0 10 6] $^T, h h 6 1 O-C^WfrH 

1 a ^IoMt\ ^;w^~y6 0 1C % 

K-^LT, '^;»/^-y6 0 5 (c*f L 

ttSco#m^ir4-x.6 0 au ^mmmmxn, ? 

H)l Uc^LfcJ:5^^^— V£tt£3:#|3 al:l 

3 a icfiftSgff^lro^Tf;]:, -^^£rl2ttT K— ^> 

tf>as#£Li^ (IPU *SiB3 a — — 

[0 10 7] Ml-, CWJ:54 K-AVhDPWty 
&A£l^(-^W;tmi-, liMs/fy^fflOTF 
T 3 0 00^ \sy^^i£—>V KUiV t h&rfflflrT^fctf) 
^11 a©5t>Nfir*^«*V^Pft* 

[0108] #cicg|i 4j^e>0i 6coxm (3) -cwt, 
«/EcvDfe^irj:t)^y >-y nvjg^fflu. Micy 
v (p) u :^yv/y 3 yii:iiftt 

. y ^tt^BIW** «I1 0 0-5 0 0 nm(DmiS. 
»*U<li«3 5 0nmSSf$)5o * IT, 7* h y 
V^^&t^^V^I-J; 9, TFT30^-h 

mm &-%t*mM'* ? -^v^m 3 a sr»*i-« 0 

[0 10 9] tfijxfif, TFT 3 0$:LDDM^On 

/^-t-sfcfci-, ^^3a (y— bnfc) t l 
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tf , P>f 1-3X10 13 / c m V) K-X*|c 

X) K-y-fSo mi^J:!9^«l3aTO^#tt:gi 
aHft^^la' £fc5 0 Ml-, Pj^x-r^^> 
F T 3 0 ti*t5 W« y-^«« 1 dRZtm 

3aJil^^6o P^^^v^tc^co K-^° 

>h*rK»a*t* (M;tfcf, P>ft^l-3xio 15 / 
c m 2©K-Xil:r) ft, ISM 

10 K-yftfT^-flc. ^-frjy h«i£OTFT£ LT 

t>£<, Ml3a^^Ht, P-r^->-, B^^* 

^t^JBv\fc>f jf^ttASBIHcJ: 9t/i/7r5>f 

[0 1 10] flcKEIl 4^01 6(OIi (4) "Cft, 
*«3a±H, *JBEXtt«BEcVDjfe«E|rJ: 
^TEOS^, TEB^, TMOP^*«rIV> 
T, NSG. PSG, BSG, B P S Gft ¥ <Dis ]) fr— 

12«Ilt fl^tf»5 0 0-2 0 00 nmgai:t 

[Oil l] SFfltejRJK4 l Jw»-r6Rfi?tt>f 

Rtf 8 3 (0 2X0*18 3*f«) *|RjB*M7L-r* 0 

[0112] m^x. ffimcvDfemzx o#y >-y ^ 
viKSrJftau (p) MMttu c*>#y^ 

7 1b (0 2X^0 3^) 

[0113] «gt>x, u^m^j^fims^taem^ 
m^*^g 7 1 a aa» 1 mwmmmA 1 _li^ s mjec 
■vDjfe. /7XvcvDft?ia «JBs«aiWb^y 
40 (htos) ^a^t^y =^B!^e>fts»fli(*:iii7 5^ 

ii?5 0 nmgS©ltWiVW^:iat5 o flu, 

n^mm^^ti^bm^LxiyXK, ^ctfkd 

l-<tt)^prt6T*fe6 0 IT, i!M7 5^i<f 

^^W^^^^frl^ DW5 0nmHT© 
«m>lftlWBi:ft6J:5Jc:f|fi#:jDt7 5t**#-6fc# 

50 [0 114] gJV^T, WfW*:Bl7 5Jb(c:«ffiCVDft* 
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\z±vtf})^})=t^m&mmu jgicy^ ( P ) 
72 (H2st;B3#ffi) «r»fiK+« 0 xn, p-r^-v 
>"y ^yfei^tt) £ w ^to^y isy =*>m(Dmm- 

tt, 1)1 00-5 0 0 nmcOJ?^ N L< ttftjl 5 0 
nmggTfeS, ^CO_h|rJEI-. TK C r , W N T 

&K«r. ^^V^y V^lcj;*), 100-5 00nmi 

at 7 2^217 3d^*-5»aj»3 o oas^/*-r 

TEOS^^ll^ NSG, PSG. BSG, B 

6 0 flUAIHM&lUM 2CDjg£Ji:^ «tff500-1 5 
0 0nm6St*$)6 o 
[0 116] fc^T, 2 /1 0*6^4 2{d^i-5^jS 20 

si m2Rx*m3&m) zmm-z. 

*&**!) -9-4 K*f«rftJMtt LT* 1)1 00-500 
nm^i?^ s ^l<|^3 0 0nmi:W5 o -t L 

[0 118] ftlcgi (5) T*fct, 30 

VDmEOS^f^V^ NSG, PSG. B 

>m*>mt > y = ^mm t>* & * * n 3 « mmjuK 4 3 £ 

»*t6, ^3®P^«6^4 3^gl?fi, «x.f*5 0'o 
-1 50 0 nmgStfcS, 

[0119] m3mmiUK&4 3[z*t-r&Bu& 

8 5 (H2Ri;a3#I) ^^?L-f5 0 40 

[0120] ^v>x, msmmm&m4 
*&mmz± 9 , 1 TojK«osn««ttRSr, ^50 

-2 0 0nmOf$|:iif6o ^LX. 7^hyy^ 

9 a Sr**Ltt«tV\ 

[0121] fgt^x, mmmm9 a(D±[z^v4 ^ 
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[0 12 2].ffi^ H3I^Lfe»|SlSS2 0I^OV>X 
aE3tiK»* *«tt"e*>5^»a/ji<, Cr, Ni\ Al 

ft^w^BWoi, #-#v^ T i £:7* h h 
v * ft £©*ttW*&»* LX fc J: 

[0 12 3] ^Ife2 0^K^^^ 

•KKfnjBl2 2 (@3$i) 3ftS**SJx6o 

[0124] mm^ ±m<o£ 5 i-#s^^^^ T 

FT7KSffil0^fplSg2 0tli, KftBil 6& 
U*2 2^»B-r6J:5lC^-/Ht (B2 2RV<m2 3# 

[0 12 5] a±tt«L^J:5^*»WfcJ:6«Jt^n 
1 *JK«t8tc J:ixtf . ±!Lfc*^IU6I 
**^S«S:9BS-e#So ^LX TFTT^SKl 
0 [cm 1 0 c v 3r$aofc^ ilOcvrtll^H 
a 2 0 5 h 

"C (E114^^[l|l (2) #BB) ^ 

<Jr^^-/N°^-^2 0 5ir^r|^^ic^^-->^SBg 

ic, «ioc v^aist^it^^^g^^ 

5fe^r. 2 0 5 Wffl^^S^j; ^ 

[0 12 6] 0Ha^n*x^JB2 j«6»|B) Jfcfc, * 
\Zo^xmi 7M01 8 (3feOT^E|16) Sr#flgLX 

^^•^r¥®g)X)i(i^iioT^f XSEIXfe^v 018 

*^H<O^W«cSl a#i£C0^^|gi 7COD-D' 
WffiH-CJKSriioT^i-XSHTfceo tLt, HI 1 6 

*2*»»lB©#xeir^ft-5««*^SIH^*»ff« 
1 afl-iS*>«^£r[gi 7^DE-E , WrffiH"CllK4:iioT 



(14) 
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^i-xamxt>&5 (gpt> N e-e* mm\z&ttz>x.u 
mn. a i 4 ^>e>a i 6 *#i l-cuis Ltjiis^n t 

Rrjm l 8 d:JoV>x. H l 4 fat>m l 6 LfcgS 1 H 

[0 12 7] *:Kig^nir^c7)^2^^T^^6 
mi 2l^L/ct>O£|^--x;fc5 0 
iP^CCXte, — >2 0 5J2, ^#|la 

frbfrmZtltc?^— — >2 0 5 b 
[0128] 5fe-f (H 1 7 &r/0 l 8 G£uq;i!H l 6 ) co 

is (i) ^^ie (2) -era, mi 4^<bmi 

(2) i:^^xa^fT^^tL6 0 ffiU #Hffi7£f§X 

fi. ^;-/^->2 osa zmmmimmmmmt l 

X48fg£ii:£ 0 Ccofcfexa (2) X\ 
2 0 5 al:JfU lf^m{it«*m^^ LXffilCLV^ 

oTfccfc^U BU*irfTfcoXfc«fci\, 
[0 12 9] *I:H17 &T>*m 1 8 (Mt/ldBI 16) (D 
XS (3' ) XI*. M«3aWt6B:, MR* 

ftiJMiH^ iT^^-;-/^-y2 0 5 a iw^-f^-r 

6¥®ffii$(C, jfe3&8»3 a tfy vy a^JB!d*6>H 

^LXMr^gEg^ttfc^^— — V2 0 5 a 

Ol^PAX) $t^X£6 0 ^{fc^O^Xte, |14^ 

e>m i 6 ic^L^it^n^^^^ i nftfi^ii 

(3) tH*©ia#ff4bh5. 

[0130] 017 &t>*m 1 8 (3fet/^H 1 6 ) 

(7)XS (4) ^e>Ig (5) Xf*. iUl 4HI1 6fc 
^L/cMig^n^^o^lH^ffi^xm (4) d^X 

a (5) tiRjfiteoxs^fr^feiTLSo fau *nffi&m 
xk, @tSM^tifi2 i 5&s«ffit£?££i-rt:fc 

[0131] «±KWLfcJ: 5J-*«WtcJ:S®jS>^o 

s&mmm&wmmmmt LxtsstELx*,^ 

170' Sr*»-ex«ii*P«j^rtjK*f-5 (gj 18 coxa 
(5) *«3fe*3S««:»a-e#* 0 tUIli 

wrm<D^ tmm\^ tftth s« i o uijs 1 o 
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Bl^* - ^ t ? % - > t «:®Jfl Z><otVc 
a c * J: t) , *m&S l a Visits 

[oi3 2] m*.x. *m&?***<Dm2mMMm- 

5fcfi6, ^p D p®^te^2$r-^^ti^ s fStt 
10 7 0' ^JtS^JMtX^fg^eOliJn^TFT 3 0 (D 

[0 13 3] (Kig^n-fe^o»3HJte^ffi) jfcjc * 

» w k «t s nfiLftmmwn&my *±x<Dm3 mmmm 

IHl 9J^ «3fi^o-fe^o*3|BB«|B<0#XS^*5»t 
SrjloX^XSmxfct), 0 2 01*, Kjg^n-fe^eo 
20 l af+ifi<o«^SrB|i 9(7)0-0* KrfiBB'CJHSriSo-c 

«^|19^E-E' WffiH^BSSriioT^i-xm 
BX*>* 0 BH9^P>0 2ll:*,vx ii4^ 

e>Hi 6 \z^fk \^tcm i mmwm<D^ t mm^m^mm 

[0 13 4] *»it^o-fexc[)JR3||JS»tt-e»fiKi-6 

^^-/>°^-xi s mi 3ic^ufct>o«t(^-xfc6o 

[0135] 9t1T m 1 9 ^P>H 2 1 (Dig ( 1 ) -en, 

mi 4^81 GizTjk^fcMm^v^xn&imMMm 
<oxm (i) fcBiaoxa^fftt^na. 

[0 13 6] SCil 9^f)@2 irag (2 a) X 
Ji, *i#gl aSr^-r-5B8^ x mi 3^Ut¥® 

ipi-i»^e>i^«F^fi8-r6o • ; e^ftfe^cov^x^. mi 4 

40 Kil 6I^Ufc«ifi^D-fexoJBljUSJg1Bcoxa ■ 

(2) kwai^xa^ffftfcna, 

[0 13 7] ^[^m 1 9^e>H2 l(OXa (2 b) X 
f^. ^^^2^1^. Ti, C r , W, Ta, MoMP 

^yv^tCj;?). 1 0 0-5 0 0nmga^)|B*|^ 

^tS^i-@^®{iffiiJ§Sm^2 1 6 $rMf6o 

X. »j»l«2Sr^LX>yrpIiE«Sixfc^5 w?^->2 

50 0 6&wi£«tti)ti»M4i2 1 e^e>. wm®m7 
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tcwmmm7 oi^p^x) mmx%z> 0 ^nx^/mfe 
mimmmmm2 1 e<Dmm^m^x, mmmzn 

^<^±l^ if&MJB£2 2 0^/&$*x 
So rtf>*ft»iffitt, «x.tf«JECVDft«lCj;!9?gfi8-f 
fttf£<. *?J 2 0 ~ 1 5 OnmcDiS^, #3=L,<te#J3 
0-10 0nm^)l¥^t6 o Si. Z<D£?\zmmm2 

<o 5 *>^#ftji i a (o^^^mmzttftii'tz&ft&xL 
v h «gjBde«r«e»R 220 xi*& < mmm 2 a* 

bJftEftUCfcJ;^. 

[0 13 8] ftid x g| 1 9^^@2 1 COXa (3) frb 
XS (5) T?W\ 01 4^e>01 6I^L^jR5e^n-fe 
^^SlI«f§oig (3) (5) irl^^co 

xaaqrfcfctfi*. fib, *H3B6«ffit?tt v H^«ffiffil 

[0 13 9] K-bKW'Lfc«t5^*«MJ-J:6»i&^ , p 
17 0" *m3tt'CXttiiiD»li:rtjKi--5 (I32o^u?0 

2 lCDXS (5) #BB) «*36*8«S:»JS-e#a o * 
ITlltWiO^^i^ TFTTKSfil 
0|C*1 0 c v«r»ofc«. 110c vrttd^ftcjg 1 

a ^y^-^^-^2 o '6 t&m—mfrt>mmz-7* b 

x\ ¥m#&'**—^k?^—'<*—^t&mmizj&f$ l 
£jt«ut\ mm7u±x&iKWk~ez % o is 

[0 14 0] *»3S7 p o-fe^^*3 3at«jBij:j:Htf» 

BJ£«ffifll**«ffi2 1 6fi. TFT7H1S1 

o 6 x v hmm<D±mw\ztiLwi,&^fe&m3 a j; t> t 
r««iwffi«-rs (gi2icoxa o) a>e>xa (5) 

iMS) . Sot N ^S-/<*-^2 0 6 ir*aElft3 a t 

^ hi 3(w^Lfc*p#, fe&m3 atm&ztiit^m 
mmcmtix, mm&<o?5i 2 0 6«t 

tr¥ffi««*** "TAB £ ft 60 
[0 14 1] 3ElJi**lJ&^n-t^<DJB3j51Sjgt|^J:ix 
S^mftiRiJ^Sm^ 2 16^ £«Xtt*&**tf 1 
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[0142] *8i|/pt^oS3SI«m 
t£2E#I 3 a WTI«l:B5ttffifll8ttffi 2 16 

6 j: 5 istcdK fe&m 3 a <n±mmzm7£m&®mm 
mm*nrtz>ztt>*imxhz> 0 Hi9^5>ig 

2 1(OXa (3) £X*§ (2b) ^W^tT*5i*^* 
10 tf)^<7)Xa (2 b) T@^iffiffi$tli2 1 6 «r?B 

0 6_b^«ft«JK2Xfl2 2 0 jfB^Srrc^^v^^^ 
fc^^-^-y2 0 6RU«l£tffiffli*ltSi2.1 6 

^i*ftj»srga«-t" 6 c <t n *rmxh 6 ^.fi 

20 [0143] K _h»f| Lfc#*>»tl-Ctt; « 1 0 c v 
<0¥mMVtte&*tfiX-hZ>i>K f-^6al:fiofc^ 

[0144] (««3fc^B<z>£floK/ft) j^Lko «t 5 K 

*H2 2 2fcOfEB2 3Sr#BBLTiaw-t-S 0 H % B2 2 
30 r±. TFTT KSfil 0^(O±|^$^c#fl|^ - 

2 3(t HI2 2GQH-H' »r®B|-C*>6o 
[0145] m 2 2 ^$31 n-C, TFT7H £fi 1 0 O 
±ia*. i"-;u&5 2fr*:<Dm\z%ioxm-thtiXte 

-^tt5 2<DftM<Dmm\ZlZ^ i?-?M6 a (^M^ft^ 

igtti-s^-^^igiijiHissi o l&xffttomtemiffl* 

40 1 0 2^TFT7KSftl 0 c^-3a{C»oT^{t hit 
T*3!K **»3a^jfe3aB^ft0f^>r5^'m» 

tsctiau 3 a *^i&-*-s*Sj»^»ieias i 
04^ z<n—m\zmm^z>2m\zfe^xmftib>tix\<^ 

1 &Wii&m7Fffii$Zl 0 a ^iSI-^oT^iJICgE^JLTti 

«tv\ ii:TFT7wsfiio^-iaiai, mm 



(16) 
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<omx~n%.mzmm& t z>tnt><Dmm& i o 6^s»«te> 

2 Id J; D'TFTTWifil OiClS^r^tl 
[0 14 6] ffl, 

<d^— ^aigftiHlK loi, t£3£j8SSESjIe1&& 104 

[0147] J£JLL0 1 ^0 2 3 £#J8 Lfc^ 
JfcJ&fft-Cfct, ^-^IftJEKileliSl 0 iaa«*3S»a[«iIiI 
KlO 4^TFT7KIS1 OCOJild^tt^ft^t) 
id, flitfTAB (Tape Automated bonding) fifiJitw 
^S^tt/cllfflLS I (CI, TFTT^lSlOOl 20 

2 0 <D&&tft&MffZ>mAXfiT FT7W Sffi 1 0 <D 
Hl*t**ttll*-*-5«IICttt#*. #J;ttf, TN (Twisted 
Nematic) ^E— h\ VA (Vertically Aligned) ^e — 

h\ PDLC (Polymer Dispersed Liquid Crystal)^ — 

[oi48] £i±mw i-tcmffiBm^&rtzmmt^m 30 

7>T h^n^ldte^RGBfeft^Btf)^^ n^T y ^ 

A*f^n6c^ic/^6o lot #n*rai»-orau atr&i 

fl£fifcLTfcJ:i\ > r.OJ:5fc+ixtf % ,^av?x^W 

S«2 0±l^iiii*lfl#jei-6J:5«-*v>f i/>X 
^MUUt\ fcSV^tt, TFT7 rxtsi 0 _t 

"t?*7-7>r/^«S:?BfiK1-5Ci:t^rSB"e*>5o Ceo 
J;5tri"ixtf, Attft<DMyt%)m&fa±-fZ>ztX\ W 

tx\ ^w^jffiLx, rgbm^o m-ry-r^ 
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[0 14 9] Ji»Ufc«IW«KiK6ti6t 
60 

[El 1 1 *«Mco||Jfi^JB<z)Sft5t^H{c*5JtSiif« 

[0 2] ^Jfi^ffiO®^3T6^B^*5^6^-^«|, £ 
SIR* iiiS^^M $ tlfc T F T 7 StROft i 

m-rz>m$c<Dmmm<o¥mmxtb s e 

[03] 02<DA-A' iSiT'fc5 0 

[SI 4] H2©H^^^-y^ ¥*ftti&r*5fe 

[05] i4(DC-C Briax^S, 

[06] tt&m\Z&ftZ>m4<DC-C' iIDT$)S 0 

[0 7] ^J&^ffi^lt^^^-^^-v^y^-^ 

[0 8] *t&M\Z&l+Z>s*f-=.isjrxm$:C-C 3 Rfr 
[0 9] *Hffi^ffitC*5V>XSffi^rtB*teCD^^— 

X7jk-f¥ffimxhz> 0 

[010] *mi&Mm{z&\,*xum-zimftm<ny$--s* 
[011] ^mmmmizm^xmrn-zimtemny^--'* 
[012] *mmMm\z&\^xmm^mtei&v>y*--s* 
[013] *mmMm^&\,^xmm-zfmtem<n?$--si 
[014] *&mz£zmm7u*x<DmimffiBm<o 
[01 5] *¥£w\zj:z>mmy*-£x<DmimMj&m<D 
[016] **wiwj:5iia^ci-fex©jBisai*«flD 

[01 7] *^|0^tc:j:5^7 p Dir^^2^^(D 
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HHtfJHSriioTS-fiaia-Cfc*. 

170D-D' Wr®BI*T?llK4:j6oT*-t-Xffi|g-efc6o 

[hi 9i *Kmz£z>mm7*±x<z>msmMMm<n 

fl5HT?]e&iioT^Igl8^*>3 0 

[02 0] ^iici^^pt^^aHWl^ 

19<£>D-D' »BH-CHB«:ii-3T*i-iaH-e*>S 0 
[02 1] *^B^lcJ:^Si3t^n-fex^^3||J6^S^ 

[02 2] HWi^l^gf felt $ T F T 7 1/ 

[023] |22^h-h' wrmmx*h% 0 

1 a-¥tt*j| 

i a ■ -?-r*jvmm 
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[El 7] fig, 8 j 
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2H092 JA26 JB51 KB13 KB21 KB25 
MA07 MA27 NA01 NA19 NA24 
PAOl PA09 RA05 

5C094 AA03 AA31 BA03 BA43 CA19 
CA24 DA14 DA15 EAOl EA04 
EA07 EB02 FB12 FB14 FB15 

5F110 AA06 AA18 AA21 BBOl CC02 
DD02 DD03 DD05 DDI 2 DDI 3 
DD14 DD21 DD25 EE09 EE28 
EE45 FF02 FF03 FF09 FF23 
FF32 GG02 GG13 GG32 GG47 
GG52 GG60 HJOl HJ04 HJ13 
HL08 HL24 HM14 HM15 NN03 
NN04 NN22 NN23 NN24 NN25 
NN26 NN35 NN40 NN41 NN44 
NN45 NN54 NN72 NN73 PP02 
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